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1.0  INTRODUCTION 


 


 


1.1 Purpose 


 


This report presents the response of American Chrome & Chemicals Inc. (Elementis) to Section 


VII.1.B(i) and VII.2.A of the U.S. EPA Region VI Administrative Order on Consent (AOC) for their 


facility in Corpus Christi, Texas.  Section VII.1.B(i) describes the work to be performed as part of the 


Interim/Stabilization Measures.  Specifically, Section VII.1.B(i) requires that Elementis submit an Interim 


Measures (IM) Groundwater Investigation Work Plan that satisfies the following requirements: 


 


Section  Description 


 


VII.1.B.(i)(a) Set out a plan to characterize and determine the lateral and vertical extent of 


Chemicals of Concern (COCs) to decreasing concentrations below the IM 


Preliminary Remediation Goals (IM PRGs) in groundwater in the IM Area 


 


VII.1.B.(i)(b) Provide maps that include sample locations and acceptable existing data to show 


current conditions of COC-containing groundwater and proposed locations for 


additional samples to be collected to characterize and determine the extent of 


COCs in groundwater. 


 


VII.1.B.(i)(c) Propose locations for additional temporary sampling points and monitoring wells 


and/or piezometers to be installed and to collect adequate samples sufficient to 


characterize and determine the extent of COCs in groundwater in the IM Area to 


decreasing COC concentrations to less than the IM PRGs.  Samples shall be 


collected and analyzed in accordance with EPA approved procedures and 


SW846 analytical methods with detection limits less than the Texas State 


Surface Water Quality Standards. 


 


Section VII.2.A describes the work to be performed as part of the Facility Investigation and Corrective 


Measures Study (FI/CMS).  Specifically, Section VII.2.A requires that Elementis submit an FI/CMS 


Work Plan that satisfies the following requirements: 
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Section  Description 


 


VII.2.A.(i) Submit a Work Plan to address COC contamination in Media (defined as 


groundwater and contaminated soils in seep areas where the soil contamination 


is contributing to or attributable to COC groundwater contamination) at the part 


of the Facility not addressed in the Interim Measures (IM) Investigation.  The 


FI/CMS Work Plan shall include a sampling plan and a quality assurance plan 


either directly or by reference. 


 


VII.2.A(ii) Collect and analyze samples in accordance with EPA approved procedures and 


SW 846 methods and detection limits less than the Facility Preliminary 


Remediation Goals (Facility PRGs). 


 


VII.2.A(iii) Establish Facility PRGs for the COCs that are protective of human health and the 


environment. 


 


Previously, Pastor, Behling & Wheeler, LLC (PBW) prepared two separate work plans to respond to the 


above requirements (PBW, 2002a; 2003).  For this updated submittal, the two work plans have been 


consolidated into a single document, referred to hereafter as the Groundwater Investigation Work Plan.  


This Groundwater Investigation Work Plan is submitted to satisfy Sections VII.I.B and VII.2.A of the 


AOC.   


 


In the AOC, the “Facility” is defined as the area of contamination beyond the Coastal Refinery property 


boundary north, northeast, and east of the Coastal Refinery East Plant-North, and extending onto or under 


the portion of the American Chrome & Chemicals (formerly Elementis Chromium) property located east 


of Cantwell Lane and to the Inner Harbor Ship Channel (Figure 1).  The IM Area, shown on Figure 1, is 


defined as that portion of the Facility within 350 feet landward of the mean high tide mark.  In this report, 


Facility refers to only the portion of Elementis’ property as defined in the AOC, while “the site” or “the 


facility (lowercase)” refers to the entire Elementis’ property.  This Work Plan addresses the Elementis IM 


and Facility Areas as shown on Figure 1. 
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1.2 EPA 2011 Letter and Elementis Responses 


 


In a letter received by Elementis on September 2, 2011, the EPA noted that they were unable to approve 


the original documents (listed below) at this time.  Pursuant to Section VII of the Order, the EPA 


requested that Elementis modify and re-submit the following documents (referred to as the EPA 


2002/2003 documents in this report): 


1) Interim Measures – Groundwater Investigation Work Plan (submitted December 2002a) 
2) Interim Measures – Preliminary Remediation Goal Report (submitted December 2002) 
3) Facility Investigation/Corrective Measures Study Work Plan (submitted January 2003) 


The EPA requested that Elementis incorporate the following comments in the revised documents: 
 
Comment No.1 – Evaluate source control options and the potential for ongoing releases from process 


units. 
 
Comment No. 2 – Evaluate the horizontal and vertical extent of chromium concentration in the first 


water-bearing zone. 
 
Comment No. 3 – Evaluate the horizontal and vertical extent of chromium contamination in the second 


water-bearing zone. 
 
Comment No. 4 – Incorporate all relevant sampling activities and other data that have been collected 


since submittal of the draft plans. 
 
Comment No. 5 – The COC list should include total chromium, hexavalent chromium and trivalent 


chromium.   
 
Elementis’ responses to the above comments are provided below: 
 
Response No. 1 – Elementis’ response is provided in Appendix C of the IM PRG Report (PBW, 2011). 
 
Responses No. 2 through 4 –  


• Since the original documents were submitted to the EPA in 2002/2003, Elementis has continued 
to monitor the groundwater network at the Site under the Texas Commission on Environmental 
Quality’s (TCEQ’s) approved sampling and analysis plan and provided annual reports to the 
TCEQ documenting the sampling activities and results.   


• After submitting the EPA 2002/2003 documents, Elementis began analyzing groundwater 
samples for total chromium in addition to hexavalent chromium.   


• Elementis’ 2010 Annual Report was submitted to the TCEQ in April 2011 and approved by letter 
dated July 29, 2011.  Maps and tables in the IM PRG Report (PBW, 2011) have been updated to 
include the relevant data from the 2010 Annual Report.  Appendix B of the IM PRG Report 
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(PBW, 2011) has been updated with historical groundwater monitoring results, including the past 
five years of total chromium data.   


• Previous findings and the available data suggest that the horizontal and vertical extents of 
chromium contamination in both the first and second water-bearing zones have been delineated.  
Nonetheless, the EPA has expressed concerns over the limited number of data points, especially 
in the second water-bearing zone.   


• Since Elementis submitted the original documents to the EPA in 2002/2003, El Paso has installed 
numerous monitoring wells in the first and second water-bearing zones at the Elementis facility; 
furthermore, El Paso has submitted several in-depth reports to the EPA discussing the results of 
their subsurface investigations.  In preparing this response, Elementis has not undertaken an 
exhaustive review of the El Paso reports, but it appears that in general the original Conceptual 
Site Model (CSM) developed for the site is still valid.  The CSM has been updated in the IM PRG 
report (PBW, 2011) as appropriate but does not consider El Paso’s installation and operation of 
the barrier wall and pumping systems located along the shoreline in the IM area.   


• To address the EPA concerns over chromium delineation, Elementis proposes a monitoring well 
network including key El Paso monitoring wells located on the Elementis property.  El Paso has 
agreed that Elementis can split samples from existing El Paso monitoring wells, as necessary, to 
more fully delineate the chromium plumes in the first and second water-bearing zones.  
Elementis’ work plan has been modified to identify the key El Paso wells that will be sampled to 
more fully delineate the chromium plumes. 


 
Response No. 5 – As noted in Section VII.A.(i) of the AOC, the COCs are hexavalent and trivalent 
chromium .  As discussed in this work plan, groundwater samples will be analyzed for total and 
hexavalent chromium using different analytical methods.  Trivalent chromium concentrations will be 
calculated by subtracting the hexavalent concentration from the total concentration.  As stipulated by the 
AOC, Elementis has developed IM PRGs for hexavalent and trivalent chromium.  Elementis does not 
consider total chromium as a COC; developing separate PRGs for total chromium would be redundant 
since they have already been developed for hexavalent and trivalent chromium. 
 


 


1.3 PRGs 


 


Elementis has proposed IM PRGs in groundwater of 49.6 ug/L for hexavalent chromium and 10,300 ug/L 


for trivalent chromium in the IM PRG Report (PBW, 2011).  We propose that the Facility PRGs be set 


equal to the IM PRGs, referred to as the PRGs in this submittal. 
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2.0  CURRENT GROUNDWATER CONDITIONS 


 


 


Existing monitoring and recovery wells at the Elementis facility are monitored quarterly, semi-annually, 


or annually   in accordance with the TCEQ-approved sampling and analysis plan.  The wells are gauged 


and sampled for hexavalent chromium, (and total chromium since about 2005).  The current groundwater 


conditions for the Facility (based on the fourth quarter 2010 monitoring results) were described and 


illustrated as part of the CSM presented in Elementis’ IM PRG Report (PBW, 2011).  The purpose of this 


section is to more closely evaluate the horizontal and vertical extent of chromium contamination in the 


first and second water-bearing zones based on the fourth quarter 2010 (and historical) monitoring results. 


 


 


2.1  Groundwater Flow Directions 


 


The general direction of groundwater flow in both the first and second water-bearing zones is northerly 


towards the ship channel.  Over the past few years, El Paso has installed numerous monitoring wells in 


the first and second water-bearing zones located in the Elementis IM and Facility Areas.  We understand 


that El Paso gauges the entire monitoring well network on the Elementis IM and Facility Areas semi-


annually or annually and submits an annual report to the EPA that includes the gauging data and 


potentiometric maps.  In addition, all first water-bearing zone wells on the Elementis facility, as well as 


those located on surrounding refineries, are gauged semi-annually as part of an Agreed Final Judgment 


(AFJ) between several of the refineries along the Corpus Christi ship channel and the TCEQ.  Gauging 


results and potentiometric maps are submitted semi-annually to the TCEQ.  Potentiometric maps 


generated from these comprehensive gauging events confirm that the groundwater flow directions beneath 


the IM and Facility Areas are northerly towards the ship channel. 


   


In the Elementis IM Area, El Paso has installed a barrier wall and operates groundwater recovery systems.  


El Paso is responsible for demonstrating hydraulic control of the first water-bearing zone in this area.  
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2.2 Lateral and Vertical Extent of COCs 


 


  As discussed in the IM PRG report (PBW, 2011), trivalent chromium values were calculated by 


subtracting the hexavalent from the total chromium values.  The chromium detected in groundwater 


occurs almost exclusively as hexavalent chromium (soluble form) and not as trivalent chromium 


(insoluble form) (see Table 1 of the IM PRG report), (PBW, 2011).  The maximum calculated trivalent 


chromium concentration (200 ug/L at MW-U26A) is about 50 times below the PRG of 10,300 ug/L for 


trivalent chromium; consequently, the remainder of this section focuses on hexavalent chromium only.   


 


 


2.2.1 First Water-Bearing Zone 


 


The lateral extent of hexavalent chromium in the IM Area has been delineated to below the PRG of 49.6 


ug/L.  As shown on Plate 6 in the IM PRG Report (PBW, 2011), the width of the plume exceeding the 


PRG is about 200 feet.  Based on the fourth quarter 2010 analytical results, the plume is bounded to the 


east and west by monitoring wells with hexavalent chromium concentrations less than the detection limit 


of 5 ug/L (RW-3 and PZ-7, respectively). 


 


In the Process Area, a number of borings were drilled and sampled in the 1980s to delineate the source 


area and provide a basis for locating monitoring wells (Dames & Moore, 1981).  The width of the plume 


in the source area is about 150 feet.  The shape of this elongated plume has remained consistent over time 


(Hall Southwest, 1991).  Monitoring well MW-U34, located near the suspected source of contamination 


(Sodium Dichromate Process Area) has had concentrations of hexavalent chromium as high as 3,620 


mg/L in 2002.  This well has not been sampled recently due to the presence of PSH.  Recently, El Paso 


has installed additional monitoring wells outside of the PSH plume in the Facility Area. Elementis 


proposes to sample select El Paso wells outside the PSH plume to confirm that the lateral extent of the 


chromium contamination is delineated below PRGs (see Section 3.0 of this report). 


 


 


2.2.2 Second Water-Bearing Zone 


 


A review of historical data from wells completed in the second water-bearing zone indicates that the 


thick, low permeability clay aquitard beneath the Facility is effectively preventing vertical migration of 


hexavalent chromium from the first water-bearing zone to the second water-bearing zone.  However, as 
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noted by the EPA, this conclusion is based on a limited number of data points.  El Paso has installed a 


number of wells in the second water-bearing zone beneath Elementis’ IM and Facility Areas as part of 


their on-going investigation.  Elementis proposes to sample select El Paso wells completed in the second 


water-bearing zone to confirm that the vertical extent of the chromium contamination is delineated below 


PRGs (see Section 3.0 of this report). 
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3.0  GROUNDWATER INVESTIGATION WORK PLAN 


 


 


The Work Plan presented below has been developed to: 1) confirm that the lateral and vertical extents of 


chromium contamination in the IM and Facility Areas have been adequately delineated in groundwater.   


 


 


 


3.1 Proposed Monitoring Well Network and Groundwater Investigation 


 


Elementis proposes to gauge and sample select monitoring wells located in the IM and Facility Areas.    


Table 1 lists the wells proposed for gauging or sampling.  The table indicates whether the wells monitor 


the first water-bearing zone (as shown on Figure 2) or the second water-bearing zone (as shown on Figure 


3).  The table also identifies whether the well is owned by Elementis or El Paso.  Well completion 


information for these wells is provided in Table 2.  A number of monitoring and recovery wells in the IM 


Area were originally installed by Elementis but transferred to El Paso when they assumed the 


responsibility for groundwater recovery operations in the IM Area.  Some of these wells are still sampled 


by Elementis as part of their approved sampling and analysis plan with the TCEQ.  Elementis does not 


propose to sample any of the recovery systems operated by El Paso as part of the chromium delineation 


effort because these wells are located within the interior portion of the co-mingled hydrocarbon and 


chromium plumes.  In addition, Elementis does not propose to sample monitoring wells with PSH, which 


eliminates a number of wells completed in the first water-bearing zone, both in the IM and Facility Areas.   


 


El Paso has agreed that Elementis can split samples from existing El Paso wells located within the 


Elementis IM and Facility Areas and analyze these samples for chromium.  In these instances, Elementis 


has assumed that El Paso will follow their approved sampling plans for gauging and purging the wells.  


Elementis’ representative will be present during the sampling event.  Elementis will provide their own 


sample bottles for chromium analyses, which will be filled at the same time El Paso fills their sample 


bottles.   
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Tasks associated with the groundwater monitoring activities involving Elementis’ wells are summarized 


below.  A Health and Safety Plan (HASP) for the field portion of the investigation is presented as 


Appendix A.  A Field Sampling Plan (FSP) is presented in Appendix B, and a Quality Assurance Plan 


(QAP) is provided in Appendix C.   


 


 


3.1.1 Task 1 – Fluid-Level Measurements  


 


Fluid-level measurements will be taken from each Elementis well prior to sampling the well.  Detailed 


field procedures for taking these fluid-level measurements are provided in Appendix B.  Measurements 


will be taken with an interface probe capable of detecting PSH.        


 


 


3.1.2 Task 2 – Groundwater Sample Collection 


 


Groundwater samples will be collected from Elementis wells using low-flow purging techniques in 


accordance with EPA guidance documents (USEPA, 1995) and the procedures provided in Appendix B.  


Monitoring wells will be purged with a peristaltic pump at a rate less than 250 mL per minute.  Fluid 


levels will be measured every 5 minutes and recorded.  The goal will be to limit the drawdown to less 


than 10 percent of the length of the saturated well screen.  If the initial fluid level is above the top of the 


screen, the goal will be to limit drawdown due to purging so that the fluid level in the well does not drop 


below the top of the screened interval.  Purge water will also be measured for stability parameters 


including turbidity, pH, temperature, specific conductivity, dissolved oxygen (DO), and oxidation 


reduction potential (Eh).  These stability parameters will be measured and recorded every 5 minutes and 


purging will continue until these parameters have stabilized.  The minimum purge time will be 20 


minutes.   


 


The sampling intake will be placed near the center of the well’s screened interval to ensure that most of 


the water pumped will be drawn in directly from the formation with little mixing of casing water.  Sample 


tubing will be replaced at each sampling location with new, clean tubing. 


 


If the well experience excessive drawdown at low-flow rates, the well will be evacuated till dry then 


sampled within 24 hours using a new disposable bailer after the well has saturated sufficiently for 


sampling. 
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Samples will be placed in laboratory-provided containers.  The bottles will contain the proper 


preservative as needed.  Each sample will be properly labeled and placed on ice to await delivery to the 


analytical laboratory for analysis under the proper chain-of-custody procedures (Appendix B).   


As part of the data quality program, field QA/QC blanks will be taken for water samples.  The types and 


frequency of field QA/QC samples are listed in Table 3. 


 


 


3.1.3 Task 3 – Groundwater Analyses  


 


Samples will be analyzed for total and hexavalent chromium using EPA-approved methods.  Total 


chromium will be analyzed using Method 6020A (USEPA, 1996).  Hexavalent chromium will be 


analyzed using Method 3500-CrB (APHA, 1995).  Trivalent chromium concentrations will be calculated 


by subtracting the hexavalent concentration from the total concentration.  The analytical parameters, 


methods and practical quantitation limits (PQLs) for each method are listed in Table 3.  As shown in 


Table 3, the PQLs are less than the proposed PRGs of 49.6 ug/L for hexavalent chromium and 10,300 


ug/L for trivalent chromium.   


 


The colorimetric method for analyzing hexavalent chromium (Method 3500-CrB) requires that the sample 


be filtered before analysis to reduce matrix interference.  These samples will be filtered in the laboratory.  


Because trivalent chromium concentrations will be calculated by subtracting the hexavalent chromium 


concentration from the total chromium concentration, the total chromium samples should be filtered as 


well to improve the accuracy of the calculated trivalent chromium values.  For total chromium, the 


samples will be field-filtered and collected in laboratory-supplied bottles that have been pre-preserved 


with nitric acid.   


 


 


 


ACC GW Investigation Work Plan.doc   10







  October 25, 2011  
 


ACC GW Investigation Work Plan.doc   11


3.1.4 Task 4 – Data Evaluation and Report Preparation 


 


Data obtained from the previous tasks will be used to evaluate whether the lateral and vertical extents of 


the COCs have been delineated to decreasing concentrations below the PRGs in groundwater in the IM 


and Facility Areas.  A detailed report documenting the methods and findings of the investigation will be 


prepared.  This report will provide all supporting data, including descriptions of field procedures, field 


and analytical data, and chain-of-custody records.  Figures will be prepared illustrating the COC 


concentrations in both the first and second water-bearing zones.  If the data indicate that the COCs have 


not been adequately delineated, Elementis will recommend additional tasks to achieve this objective. 
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4.0  SCHEDULE 


 


 


As discussed previously, Elementis’ proposed groundwater monitoring network as described in this work 


plan consists of wells owned by Elementis and wells owned by El Paso.  We understand that the El Paso 


wells are sampled either semi-annually or annually.  Following EPA approval of the IM PRG Report and 


Groundwater Investigation Work Plan, Elementis will coordinate with El Paso to complete the monitoring 


event during El Paso’s next regularly scheduled monitoring event.  Within 90 days after the groundwater 


monitoring network (as listed in Table 1) has been sampled, Elementis will submit a Groundwater 


Investigation Report to EPA for review and approval.  
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TABLE 1


PROPOSED GROUNDWATER MONITORING NETWORK
ELEMENTIS IM AND  FACILITY AREAS


Well ID Owner


MW-U31 Elementis
MW-U36 Elementis
MW-U37 Elementis
MW-U38 Elementis
OW-U38 Elementis
OW-U42 Elementis
OW-U43 Elementis
PZ-5 Elementis
PZ-6 Elementis
PZ-7 Elementis
PZ-9 Elementis
EMWU1T El Paso
EMWU29T El Paso
EMWU31T El Paso
 


OW-L8 Elementis
OW-L14R Elementis
OW-L15 Elementis
EMWL6T El Paso
EMWL8T El Paso
EMWL9T El Paso
EMWL38T El Paso
EMWL39T El Paso
EMWL41T El Paso


First Water-Bearing Zone


Second Water-Bearing Zone


EMWL41T El Paso
 
 
 
 
 


Table 1 Proposed GW Monitoring Network.xlsx







TABLE 2


WELL COMPLETION INFORMATION
ELEMENTIS IM AND FACILITY AREAS


Top of   Total Depth Well Screened
Date Casing of Well Diameter Interval


Well ID Installed (ft. AMSL) (ft.  BGS) (in) (ft. BGS) Owner


MW-U31 04/12/00 13.69 30 4 10 - 30 Elementis
MW-U36 05/11/01 11.3 9 2 4-9 Elementis
MW-U37 03/24/03 28.23 27 2 7-27 Elementis
MW-U38 03/24/03 27.41 33 2 13-33 Elementis
OW-U38 05/18/90 14.32 14 4 3 - 14 Elementis
OW-U42 02/20/91 28.84 31 4 17-31 Elementis
OW-U43 02/20/91 27.22 28 4 14-28 Elementis
PZ-5 02/07/95 15.06 34 2 19 - 34 Elementis
PZ-6 02/08/95 14.81 26 2 12 - 22 Elementis
PZ-7 02/08/95 14.22 24 2 12 - 22 Elementis
PZ-9 02/08/95 12.05 23 2 unk Elementis
EMWU1T na 21.52 25 2 15-25 El Paso
EMWU29T na 27.82 27.5 2 17-27 El Paso
EMWU31T na 26.59 27.5 2 17-27 El Paso


OW-L8 09/02/81 25.03 61 2 80 - 90 Elementis
OW-L14R 12/12/03 27.79 82 2 72-82 Elementis
OW-L15 08/31/61 21.92 65 2 55-65 Elementis
EMWL6T na 23.03 89.5 2 79.5-89.5 El Paso
EMWL8T na 27.09 89 2 83.5-88.5 El Paso


First Water-Bearing Zone


Second Water-Bearing Zone


EMWL9T na 27.86 85.5 2 80-85 El Paso
EMWL38T na 28.68 84.5 2 74.5-84.5 El Paso
EMWL39T na 28.42 74 2 64-74 El Paso
EMWL41T na 27.54 92 2 82-92 El Paso
 
Notes:
na - not available


Table 2 Completion Data.xlsx







TABLE 3


SUMMARY OF ANALYTICAL PROGRAM
ELEMENTIS IM AND FACILITY AREAS


Analytical Analytical Proposed PQL Filtering and 
Parameter Method1 IM PRGs (ug/L) (ug/L) Preservation Requirements


Hexavalent Chromium 3500-Cr B 49.6 2 Filtered in lab; no field preservation


Total Chromium 6020A 10,300 100 Filtered in the field and collected in containers pre-preserved 
with nitric acid


Notes:  
1   Samples will be analyzed using EPA-approved methods as follows:


Method Reference
3500-Cr B      American Public Health Association (APHA), 1995.  Standard Methods for the Examination of Water and Wastewater, 19th Edition.  


Published by APHA, American Water Works Association, and Water Environment Assoiciation.


6020A United States Environmental Protection Agency (USEPA), 1983, revised 1996.  Methods for Chemical 
Analyses of Water and Wastes, EPA 600/4-79-020, March.


PQL = Practical Quantitation Limit
 


QA/QC BlanksQA/QC Blanks


Equipment Blanks - One equipment blank will be collected per 20 samples.


Duplicates - One duplicate will be collected per 20 samples.


Field Blanks - One field blank will be collected per sampling event.


Table 3 Summary of Analytical Program.xlsx
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1.0  INTRODUCTION 


 


 


1.1 Purpose 


 


This Health and Safety Plan presents the response of American Chrome & Chemicals Inc. (ACC or 


Elementis) Section VII.1.A(iii) of the U.S. EPA Region VI Administrative Order on Consent (AOC) for 


their facility in Corpus Christi, Texas.  Section VII.1.A(iii) specifies that ACC develop a Health and 


Safety Plan for investigations and corrective actions at the Facility.  The plan has been prepared to 


comply with the requirements of 29 CFR 1910.120 (b)(4).  The purpose of the plan is to assign personnel 


responsibilities, prescribe mandatory operating procedures, and to establish personal protective equipment 


requirements for the scope of work identified herein.  This Health and Safety Plan (HASP or “the plan”) 


is submitted as Appendix A of the Groundwater Investigation Work Plan. 


 


The provisions of this plan are mandatory for all Pastor, Behling & Wheeler, LLC (PBW) personnel 


assigned to field work, including subcontractors or other persons or entities involved, for or on PBW’s 


behalf, in site operations conducted as part of this project.  A copy of this plan will be kept on site at all 


times during field activities.  All personnel will complete the Safety Compliance Agreement attached in 


Attachment A of this plan. 


 


 


1.2 Plan Revisions 


 


The primary field task identified in the Groundwater Investigation Work Plan is groundwater monitoring 


and sampling.   Future activities could involve other field tasks, such as well installation, well 


abandonment, or remediation activities.  This HASP has been developed to cover a wide range of field 


activities but may be amended at any time to address future activities not covered in this submittal.       


 


The procedures presented herein are intended to serve as guidelines.  They are not a substitute for the 


sound judgment of on-site personnel.  Work conditions may change as the investigation progresses.  As 


appropriate, addenda to the plan will be provided by the Health and Safety Coordinator or Field Project 


Supervisor.  Prompt notification of changing work conditions requiring possible modification of this plan 


is the responsibility of the Field Project Supervisor.  Additional field tasks with unique hazards or risks 


may also require addenda to this plan.  In addition, procedures and equipment specified in this plan will 
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be reviewed and updated as new technologies and equipment are developed.  In any event, no changes to 


this plan will be implemented without prior approval of the Health and Safety Coordinator and ACC.  


 


 


1.3 Site Description 


 


The facility is an operating chromium manufacturing plant located at 3800 Buddy Lawrence Drive in 


Nueces County, northwest of Corpus Christi, Texas.  The facility is in a highly industrialized area along 


the south bank of the Corpus Christi Inner Harbor.  Several petroleum refineries bound the facility.  In 


addition, numerous underground pipelines transporting a wide variety of raw and finished products 


traverse the ACC property.  Many of the Facility wells have been affected by benzene and other 


hydrocarbon products (from off-site sources) and chromium.   Groundwater is intercepted near the ship 


channel by a series of recovery wells, horizontal interceptor trenches, and a barrier wall.  These systems 


recover groundwater impacted by chromium and hydrocarbons.  These systems also recover phase-


separated hydrocarbons (PSH). 
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2.0   KEY PERSONNEL ROLES AND RESPONSIBILITIES 


 


 


 
Title 


 
Name 


 
Phone Number 


 
ACC Project Manager 


 
Dr. Joel Barnhart (361) 880-7783 work 


(361) 728-3176 cell 


 
PBW Project Manager     


(Health and Safety Coordinator) 


 
Keith Wheeler 


 
(512) 671-3434 work 
(512) 632-9878 cell 


 
 


PBW Field Project Supervisor 
 


John Brayton 
 


(512) 671-3434 work 
(512) 695-8609 cell  


 
PBW Corporate                


Health and Safety Officer 


 
Matt Wickham 


 
(361) 573-6442 work 
(361) 652-1756 cell 


 
 


 


2.1 Health and Safety Coordinator 


 


The PBW Project Manager will also serve as the Health and Safety Coordinator.  As such, he will be 


responsible for field implementation of the plan.  This responsibility will include communicating site 


requirements to personnel, field supervision, and consulting with the Field Project Supervisor regarding 


appropriate changes to the plan.  The Health and Safety Coordinator has the ultimate responsibility for 


assuring that project personnel adhere to applicable PBW Health and Safety policies in addition to site-


specific safety rules. 


 


The specific responsibilities of the Health and Safety Coordinator during the field work are as follows: 


 


• Interfacing between ACC and PBW regarding health and safety issues that might 


arise; 


• Providing technical input for the pre-entry briefing and tailgate safety meetings when 


required; 


• Modifying health and safety equipment or procedures based on data gathered at the 


work site; and  
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• Providing occasional site audits, as appropriate, to verify adherence to the site safety 


requirements. 


 


 


2.2 Corporate Health and Safety Officer 


  


The PBW Corporate Health and Safety Officer generally will not be involved in day-to-day site activities.  


However, he will provide the following functions in support of field activities: 


 


• Review this plan and all addenda thereto; 


• Be available for consultation with the Health and Safety Coordinator; 


• Modify health and safety equipment or procedures based on data gathered at the site; and 


• Provide review and critique of emergency response actions, if any, required during 


performance of field activities. 


 


 


2.3 Field Project Supervisor  


 


The Field Project Supervisor (FPS) will be designated as the ranking PBW person on site at any given 


time.  The FPS will be responsible for implementing the plan during field operations.  These 


responsibilities include the following: 


 


• Conducting the pre-entry briefing with field personnel; 


• Informing personnel involved in the field operations of the proper procedures during 


emergencies; 


• Holding tailgate safety meetings at the beginning of each day; 


• Observing work party members for symptoms of overexposure or stress; 


• Immediately reporting any unusual or unsafe conditions to the Health and Safety 


Coordinator; 


• Verifying that all employees under his leadership work in a safe manner according to 


PBW policies and this plan; 


• Notifying the Health and Safety Coordinator of any significant changes in the field work 


program; and 
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• Maintaining copies of training certificates for on-site personnel at the site during the field 


activities. 


 


If the FPS is not at the work site at any given time, the Alternate FPS will be designated as the ranking 


PBW person and will assume the responsibilities of the FPS.   


 


 


2.4 Subcontractors 


 


Subcontractors will be obligated to comply with the applicable regulatory requirements of 29 CFR 1910 


and 29 CFR 1926.  Subcontractors shall bear the ultimate responsibility for all matters dealing with safety 


in the performance of their work.  This responsibility includes the safety of all persons and property and 


any and all employees of subcontractors that may perform work on their behalf.  This requirement will 


apply continuously regardless of time or place, and will in no way be altered because PBW personnel 


provide general directions as to the location where work should be performed.  The subcontractor, their 


employees, and any and all employees of subcontractors that may perform work on their behalf may be 


required to work with potentially hazardous substances.  The Field Project Supervisor will, to the best of 


his ability, inform subcontractors or their representatives of any potential fire, explosion, health, or other 


safety hazards that have been identified during operations.  At a minimum, the subcontractors shall adhere 


to the directions of the Field Project Supervisor.  A copy of this plan will be made available to all on-site 


subcontractors.  Subcontractor personnel participating in field activities shall be required to read this plan 


and sign a safety compliance agreement (Attachment A of this plan). 


 


The subcontractor will provide its own safety equipment in accordance with the requirements outlined in 


this plan.  The subcontractor shall provide PBW with evidence that its personnel assigned to the project 


have received the education, training, and medical surveillance described in this plan before the site 


activities are initiated. 
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3.0   HEALTH AND SAFETY RISK/HAZARD ANALYSIS 


 


A safety and health risk and hazard analysis was performed for each field activity contained in the scope 


of work.  Health and safety training, personal protective equipment and other safety procedures are based 


on the evaluation of potential hazards present at the site.  Before initiating any field activities, PBW will 


meet with the appropriate ACC personnel and determine whether a “Take Two” permit is needed for the 


proposed work.  A “Take Two” permit is ACC’s procedure for reviewing health and safety issues for 


proposed subcontractor activities and approving the work.  An “Excavation Permit” may also be required 


for fieldwork involving subsurface activities.  


 


 


3.1 Biological Hazards 


 


Poisonous snakes, spiders, and ticks are the biological hazards that are most likely to be encountered 


while performing this scope of work.  Care should be taken to avoid any potential biological hazards 


when at the site.  Level D personal protective equipment (PPE), as described in Section 5.0, should 


adequately protect against these biological hazards. 


 


 


3.2 Physical Hazards 


 


The physical hazards most likely to be encountered while overseeing construction activities are: 


 


• Heat or cold stress; 
• Large equipment and heavy machinery; 
• Lockout/Tagout; 
• Overhead lines and underground utilities; 
• Slips, trips, and falls;  
• Pinch point hazards; and 
• Explosion/Fire hazards. 


 


Heat or Cold Stress 


 


Adverse weather conditions are important considerations when planning and conducting site operations.  


Hot or cold weather can cause physical discomfort, loss of efficiency, and personal injury.  Heat stress 
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can be a significant hazard, especially in summer months for workers wearing protective clothing.  When 


ambient air temperatures are below 50 degrees F or above 70 degrees F or workers feel discomfort due to 


temperature, workers will be monitored for heat or cold stress. 


 


Symptoms of heat stress are: cramping; pale or clammy skin; tiredness or weakness; headaches, nausea or 


dizziness; fainting; high body temperature; hot, red or dry skin; rapid, strong pulse; or unconsciousness.  


If symptoms of heat stress are noted for a worker, the worker will be evaluated by measuring the heart 


rate for 30 seconds.  The heart rate should not exceed 110 beats per minute; if it does, the next work 


period will be shortened by one third.  If the pulse rate is 100 beats per minute at the beginning of the next 


rest period, the following work cycle should be shortened by one third. 


 


When air temperatures exceed 70 degrees F , the following general practices will also be followed: 


 


• Fluids will be provided to all site workers.  At a minimum, drinking water and cups will 
be located in the contaminant reduction zone.  Fluid-replacement drinks may be provided. 


 
• In hot weather, activities requiring the use of protective clothing or respiratory protection 


will be performed in the early morning or late afternoon, when practical. 
 
• In hot weather, the number of workers required to wear protective clothing will be 


minimized, as practical. 
 


Symptoms of cold stress are: shivering, numbness, low body temperature, drowsiness, and weakness. 


When air temperatures are below 50 degrees F or if workers feel discomfort due to temperature, cold 


stress will be monitored for all workers.  The most important factor in the prevention of cold stress is the 


wearing of adequate clothing.  The Field Project Supervisor will ensure that all workers wear adequate 


clothing.  In addition, when working in cold temperatures, the following procedures will be observed: 


 


• Frequent breaks or rest periods will be provided and workers will have a shelter from 
wind and moisture; 


 
• Hot drinks may be provided in some cases; and 


 
• Opportunities to change wet clothing or to don additional clothing will be provided. 
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Large Equipment and Heavy Machinery 


 


Construction and drilling operations and related activities present numerous hazards to workers.  The 


following safe work practices shall be followed during construction equipment operation: 


 


• All construction and drilling personnel must be continually aware of other’s positions in 
regard to equipment, and be extremely careful when assembling, lifting and carrying pipe 
and similar materials to avoid pinch point injuries or collisions; 


 
• When construction/drilling equipment is moved to another location, all movable/rotating 


parts shall be secured in a safe position.  Equipment will be removed from service via 
lockout/tagout when the unexpected or inadvertent movement of machine or energizing 
of circuits poses a threat to worker safety (see below); 


 
• Wherever possible, construction/drilling equipment or other vehicles shall be used to 


move and place materials and equipment.  When manual handling or placement is 
required, proper lifting techniques, including the use of the a buddy system shall be used 
to prevent sprain or strain injuries; 


 
• Impermeable gloves (e.g., nitrile, polyethylene, etc.) are recommended when handling 


grout, concrete, or other chemical substances to prevent irritation/absorption and burns 
due to the caustic or toxic nature of these materials;  


 
• All equipment shall be inspected by the equipment operator prior to beginning the work 


effort, and at least daily thereafter to ensure proper operating capability.  Defective 
equipment must be repaired or replaced prior to continued use or operation; 


 
• Construction/drilling equipment shall not be operated during thundershowers or during 


periods of potential lightning; 
 


• The construction/drilling contractor shall have documented safety and emergency action 
procedures for the equipment to be operated; 


 
• The construction/drilling contractor shall ensure that the equipment is well maintained, 


meets safety requirements, is inspected daily during use and has all the required safety 
equipment.  All tools and equipment shall be in good condition and adequate for the work 
to be performed; and 
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• To the extent possible, the terrain should be level and the condition of the ground such 
that unexpected movement of the equipment is unlikely.  If the slope of the terrain is 
hazardous, the Field Project Supervisor and construction foreman should select safe 
equipment locations.  In any case, all equipment locations shall be evaluated by the Field 
Project Supervisor and the construction foreman for potential hazards. 


 


Lockout/Tagout 


 


Equipment will be removed from service via lockout/tagout when the unexpected or inadvertent 


movement of machine or materials or energizing of circuits poses a threat to worker safety.  This 


procedure will ensure the proper deactivation of movable, electrically energized, pressurized equipment 


and systems, and systems containing hazardous material prior to repairing, cleaning, oiling, adjusting, or 


similar work.  At a minimum, PBW lockout/tagout procedures will meet the requirements of ACC’s 


lockout/tagout program. 


 


Machinery or equipment capable of movement must be stopped and the power source de-energized or 


disengaged.  If possible, the movable parts that may present a hazard shall be mechanically blocked or 


locked to prevent inadvertent movement during any work on that system. A locking device will be used to 


prevent undesired movement or flow of material whenever possible.  A Danger Tag will be affixed to the 


prime source of energy of a piece of equipment or source of systems containing hazardous materials in 


such a manner that it cannot be accidentally removed. The reason for the shutdown and the name of the 


person hanging the tag and date should be written on the tag.  The tag only is sufficient if the equipment is 


incapable of being locked out, provided that the equipment is disconnected from its source of energy or 


other actions are taken that will prevent the prime mover or machine from inadvertent movement.  All 


electrical equipment and systems are to be treated as energized until tested or otherwise proven to be de-


energized. Each source of energy must be considered separately and protected appropriately. 


 


For systems that are pressurized (i.e., with air, gas, steam, or hydraulic fluid), the pressurizing source, 


such as compressors, pumps, boilers, etc., will be shutdown and lock out and/or tagged out. Pipes or lines 


that convey pressurized substances shall be bled to atmospheric pressure prior to opening the system.  


Once the system has been bled, the pipes or lines will be disconnected, blinded, or closed by a valve and 


locked out and/or tagged accordingly.  Any system containing hazardous materials that is to be serviced 


should be drained from the lowest elevation and, if hot, allowed to return to ambient temperature prior to 


commencing work. Once the system has been determined to be safe to commence work, pipes or lines 


HASP Updated 2011.docx   9







  October 25, 2011 
  


should be disconnected, blinded, or closed by a valve, and locked out and/or tagged accordingly. 


 


No one other than the authorized person (i.e., the person responsible for the lockout/tagout and their 


immediate supervisor) is permitted to remove a lock or tag.  Extension tools, such as swabs, brushes, 


scrapers, other methods or means to protect personnel from injury, may be used if it is clearly impossible 


to shutdown equipment for servicing. The Field Project Supervisor, under the direction of ACC, is 


responsible for providing lockout devices and danger tags and to train personnel in their use.   


 


Overhead Lines and Underground Utilities 


 


Operation of construction equipment adjacent to or under energized overhead power lines shall be in 


accordance with 29 CFR 1910.333. 


 


Any vehicle or mechanical equipment capable of having parts of its structure elevated near energized 


power overhead power lines shall be operated so that the following minimum clearances (horizontal and 


vertical) are maintained: 


 


Nominal System Voltage of Power Line (kV) Minimum Required Clearance (feet) 
 


0-50 
 


10 
 


51-100 
 


12 
 


101-200 
 


15 
 


201-300 
 


20 
 


301-500 
 


25 
 


501-750 
 


35 
 


751-1000 
 


45 


 


 


A potential physical hazard exists when excavating or working near identified or unidentified 


underground utilities.  Measures to prevent damage to or from underground utilities will be performed 


prior to the initiation of work.  This will include the identification of utilities through interaction with 
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ACC representatives, property owners (when necessary), and the City of Corpus Christi utility 


departments (when necessary).  Underground utility maps, as-built drawings or other pertinent 


information will be located and reviewed, as appropriate. 


 


Excavating equipment shall not be operated within 10 ft. of the verified position of energized 


underground power lines.  All excavations within 10 ft. of the verified position of energized underground 


power lines shall be performed by hand. 


 


Slip/Trip/Fall and Pinchpoint Hazards 


 


Good housekeeping at the site and awareness should be practiced to minimize the potential for harm from 


slip/trip/fall, pinpoint, and other physical hazards. 


 


Explosion/Fire Hazards 


 


PSH may be encountered during field activities at the site.  The PSH is capable of generating elevated 


hydrocarbon vapor concentrations and vapors of volatile components can be explosive when confined.  


Using explosion-proof equipment where appropriate will minimize the potential for explosions.  Fuel and 


solvent materials will be kept in appropriate containers.  


 


The probability of fire will be minimized by ensuring that: 


 


• All temporary electrical equipment is in accordance with existing fire codes;  


• Engines are tuned off when any compound’s LEL is approached; 


• Fire extinguishers are charged and placed in conspicuous locations; 


• All workers have a working knowledge of the use of the fire extinguishers; and 


• Smoking does not occur at the work site. 
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3.3 Chemical Hazards 


 


Plant and Area wells are impacted by benzene from off-site sources and chromium from the chromium 


manufacturing operation (see Attachment B for Material Safety Data Sheets).  Potential exposure 


pathways for these contaminants include: dermal absorption of contaminated groundwater and inhalation 


of vapors while sampling and gauging tanks.  Acceptable limits for prolonged exposure to these 


chemicals in the workplace have been established by the Occupation Safety and Health Administration 


(OSHA), as well as by non-governmental organizations.  The two most widely used of the occupational 


exposure limits, the Permissible Exposure Limit (PEL) and Threshold Limit Value (TLV), are provided in 


the following table for the project-specific chemicals of concern.  Also included in the table are the Short-


Term Exposure Limit (STEL) and the Immediately Dangerous to Life and Health (IDLH) limits.  


 


 
Compound 


PEL 
(ppm) 


TLV 
(ppm) 


STEL 
(ppm) 


IDLH 
(ppm) 


LEL 
(%) 


UEL 
(%) 


Benzene 1 0.5 5 500 1.2 7.8 
Chromium  0.501 0.501 -- 2501 NA NA 
Ethylbenzene 100 100 125 800 (10% LEL) 0.8 6.7 
MTBE 100 100 150 NA 2 10 
Toluene 200 50 -- 500 1.1 7.1 
Xylenes 100 100 150 900 0.9 6.7 


1 mg/ Cr m3.  
NA – not available 


Definitions: 
PEL - An 8-hour time-weighted average or ceiling concentration above which unprotected workers may not be exposed. 
 
TLV - The time-weighted average concentration for a normal 8-hour workday to which workers may be exposed without 
adverse effect. 
 
STEL - A 15-minute time weighted average exposure that should not be exceeded at any time during the workday. 
 
IDLH - The maximum level from which a worker could escape without any escape-impairing symptoms or irreversible health 
effects. 
 
LEL – Lower explosive limit. 
 
UEL – Upper explosive limit. 
 
NA – not applicable 
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4.0   PERSONNEL TRAINING REQUIREMENTS 


 


Personnel working on the site are required to have training consistent with OSHA 29 CFR 1910.120 


(e)(3).  Personnel serving in a supervisory position are required to have training consistent with OSHA 29 


CFR 1910.120 (e)(8).  All personnel performing field activities are required to review this plan prior to 


the start of any site activities.  Field personnel are also required to conduct brief daily safety meetings for 


each shift, prior to the day’s activities.  Topics to include are: any problems encountered the previous 


day, types of activities planned for the day, and a review of required personal protective equipment.  Both 


the initial plan review and the daily tailgate meetings are to be documented with the forms provided in 


Attachment A.  Additional training requirements include Contractor Safety Council Training in Corpus 


Christi and identification badges must be worn at all times while at the plant.  The Contractor Safety 


Council provides three types of training that are required before working at the ACC site: 1) general 


training; 2) site-specific training; and 3) benzene training.    
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5.0   PERSONAL PROTECTIVE EQUIPMENT 


 


Personnel will wear or carry all personal protective equipment (PPE) as required in this plan and the ACC 


Respiratory Protection Program.  For the activities identified as part of this project and the chemicals of 


concern, Level D PPE will be required under most circumstances.  Level D PPE includes the following: 


 


• Coveralls (optional); 
 
• Gloves (optional); 
 
• Leather, Rubber, Neoprene, or PVC steel-toe work boots (conforming to ANSI Standard 


Z 41) (Note: Rubber boots are recommended if containment area is moist/wet/muddy).  If 
leather boots come in contact with chromium, the boots must be left on site; 


 
• Hard hats (conforming to ANSI Standard Z 89.1); 
 
• Eye protection (conforming to ANSI Standard Z 87.1); 
 
• Ear plugs (when excessive noise is present such as during drilling and in process area); 


and 
 
• Goggles (Note: goggles shall be carried on each person but must only be worn when 


exposed to chemical splash, dust, chipping, etc.). 
 


Level C protection will be worn under the following circumstances: 


 
• When working within the exclusion zone (marked by barricades) in areas where 


excessive contaminated media are anticipated or encountered; and 


• When drilling through soils saturated with free product. 
 


A respirator equipped with an organic vapor cartridge will be donned if organic vapors are measured 


(using a photo ionization detector [PID]) in ambient air at levels above 5 ppm for a sustained 60-second 


reading.  The respirator will be worn until air measurements are below the 5 ppm air action level for a 


sustained 60-second reading. Level C PPE includes the following: 


 


• NIOSH-approved full-face (PID readings > STEL for benzene) or half-face mask air 
purifying respirator (PID readings > PEL for benzene) with appropriate cartridge; 
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• Chemical-resistant clothing (such as disposable tyvek coveralls); 
 
• Coveralls (optional); 


 
• Chemical resistant gloves (with high benzene or chromium concentrations in wells); 
 
• Leather, Rubber, Neoprene, or PVC steel-toe work boots (conforming to ANSI Standard 


Z 41) (Note: Rubber boots are recommended if containment area is moist/wet/muddy); 
 
• Hard hats (conforming to ANSI Standard Z 89.1); 
 
• Eye protection (conforming to ANSI Standard Z 87.1); 
 
• Ear plugs (when excessive noise is present such as during drilling and in process area);  
 
• Goggles (Note: goggles shall be carried on each person but must only be worn when 


exposed to chemical splash, dust, chipping, etc.); and 
 


• Face shields when working near the sulfuric acid container. 
 


Respirator cartridges will be changed when: 1) breathing becomes more difficult; 2) when unusual odor 


or taste is noticed inside the mask (benzene has a sweet odor); 3) daily and at the end of field work (a 


service life of 8 hours is expected for organic vapor cartridges at normal work rates as long as benzene 


concentrations are less than 200 ppm and humidity is less than 85%); or 4) at the end of service life 


indicator.  Any suspected breakthrough of a contaminant will be reported to the Field Project Supervisor, 


who will then contact the PBW Corporate Health and Safety Officer.   


 


Employees who may be required to wear respirators will be quantitatively fit-tested prior to use of the 


respirator.  Employees will be responsible for regularly cleaning and disinfecting their respirators.  


Employees must store their respirators to protect against dust, sunlight, heat, excessive moisture, or 


damaging chemicals.  Employees will be responsible for routine inspection of their respirators. 


Respirators will be inspected for wear and deterioration of their components before and after each use. 


 


The level of protection and PPE will be re-evaluated periodically as site conditions change or as more 


information about the site becomes available.  
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6.0   WORK PRACTICES 


 


 


The following general safe work practices will apply for each task involving field work at the site: 


 


• Personnel will not eat, chew gum or tobacco, smoke, take medicine or perform any other 


practice that increases the likelihood of hand to mouth transfer of potentially hazardous 


substances from gloves, unwashed hands, or equipment. 


 


• Hands should be washed frequently to minimize exposure to hazardous substances. 


 


• Splashing from samples and equipment should be avoided.   


 


• The worker sampling groundwater should be positioned upwind when opening the 


wellhead.  Contact with potentially contaminated soils or water should be avoided. 


 


•  Breaks will be offered to all site workers.  A five-minute break per hour may be taken by 


any worker, although it is not mandatory.  Breaks may be taken while in the exclusion 


zone; however, no water will be available in the exclusion zone.  Water will be provided 


in the contaminant reduction zone.  
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7.0   MEDICAL SURVEILLANCE REQUIREMENTS 


 


PBW has developed and implemented a medical surveillance program to comply with requirements of 29 


CFR 1910.120 (f).  This program requires annual medical monitoring (including pulmonary function 


evaluation) for all PBW field personnel.  Records for this program are kept in compliance with the 


requirements of 29 CFR 1910.120. 
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8.0   FREQUENCY AND TYPES OF AIR/PERSONNEL MONITORING 


 


Appropriate surveillance of work area conditions (e.g., ambient air monitoring) and degree of employee 


exposure to contaminants or respirator-induced stress will be performed by the Field Health and Safety 


Officer, or his/her designee, to ensure that the selected level of respiratory protection is adequate.  Air 


monitoring at the site will consist of routine measurements of ambient air using an organic vapor monitor 


(PID) to indicate the presence of benzene or other hydrocarbon vapors.  Monitoring will be performed in 


the breathing zone in active work areas.  Initial monitoring will be performed at the beginning of each day 


of work, during intrusive activities, if odors are detected by workers or other conditions exist that concern 


personnel. 
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9.0   SITE CONTROL MEASURES 


 


When performing field tasks at the site, three zones will be defined: 1) the exclusion zone; 2) the 


contaminant reduction zone; and 3) the support zone.  The exclusion zone is the area where contamination 


exists or could occur.  The exclusion zone will be defined as the area within 50 feet of construction 


activities and will be marked by barricades.  Unauthorized personnel, unnecessary equipment or vehicles 


will not be permitted in the exclusion zone while work is being performed.  The Field Project Supervisor 


will control access to the exclusion zone.  The contaminant reduction zone is the transition area between 


the potentially contaminated area and the support zone.  Decontamination operations will be performed in 


the contaminant reduction zone.  The location of the contaminant reduction zone will be determined prior 


to the commencement of field activities based upon site conditions (e.g., drainage, access, wind direction, 


etc.).  The support zone is considered a non-contaminated or clean area.  This zone will be defined as the 


area outside the exclusion zone.   


 


Equipment that has not come into contact with hydrocarbon-impacted soils or water will be 


decontaminated at the wash rack in the Process Area.  Runoff from this area drains into a sump that is 


routed through ACC’s wastewater treatment system.  For equipment that has been potentially 


contaminated with hydrocarbons, decontamination water will be contained and transferred through El 


Paso’s on-site hydrocarbon treatment system before it discharged into ACC’s wastewater treatment 


system.  


 


For routine maintenance or monitoring activities at the site, the Field Project Supervisor will determine 


whether a contaminant reduction zone is necessary for the task being performed.  
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10.0   DECONTAMINATION PROCEDURES 


 


Decontamination of personnel and equipment (when necessary) must be performed in the contamination 


reduction zone or at the ACC wash rack area.  Sampling equipment will be rinsed between sampling 


events. Equipment and non-disposable PPE will be decontaminated by brushing or sweeping all visible 


signs of contamination from the article, onto plastic sheeting, and all equipment and non-disposable PPE 


washed thoroughly.  Equipment decontamination will include going from most to least contaminated. The 


sheeting, disposable PPE, and other potentially contaminated materials will be placed in Plant disposal 


areas (i.e., company provided sampling trailer).  Decon water and purged groundwater will be disposed of 


in the drain in the Process Area, which is treated for chromium in ACC’s wastewater treatment plant.  


Auger cuttings will be disposed of in labeled 55-gallon drums or in containers provided by ACC. 
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11.0   EMERGENCY RESPONSE PLAN 


 


The Field Project Supervisor will be responsible for emergency coordination at all times.  Any accidents 


and/or injuries shall immediately be reported to him/her, who will report any accidents to the PBW Health 


and Safety Officer and the ACC contact (Ms. Colleen Johnson) within 24 hours. 


 


In the event of an emergency or accident, remove any injured person(s) from immediate danger and 


administer first aid as needed.  If a serious injury or life-threatening conditions exists, dial 911 from the 


nearest phone so that appropriate response teams may be dispatched.  Accident or injury victims should 


be taken to the Spohn Memorial Hospital which is approximately four miles from the Site (address: 600 


Elizabeth Drive; Corpus Christi, Texas; phone number: (361-881-3000).  Directions to the hospital from 


the site are as follows: 


 


a. Go from Buddy Lawrence Dr. to I-37 towards downtown; 
b. Take Shoreline Dr. to Elizabeth;  
c. Turn West at Elizabeth; and 
d. Spohn Hospital is at 600 Elizabeth Dr. 


 


A site vicinity map that shows the route to Spohn Hospital is provided in Attachment C. 


 


Other emergency important phone numbers include: 


 


• Poison Control Center    800-764-7661 
• National Response Center  800-424-8802 (toxic chemical and oil spills) 
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12.0   CONFINED SPACE ENTRY PROCEDURES 


 


The work to be performed for this project is not expected to involve work in confined spaces.  No entry in 


confined spaces will be performed without authorization from the Project Manager and development of a 


confined space entry plan. 
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13.0   SPILL CONTAINMENT PLAN 


 


 


The only containerized, potentially hazardous fluids that may be located on-site during this investigation 


are decontamination water and purged groundwater resulting from well sampling activities.  Because low-


flow purging techniques are being used, the volume of purge water for each well will be minimal.  Water 


will be placed in a water-tight container and transferred to a drum used for transferring water into the El 


Paso hydrocarbon treatment system.  All containerized fluids will be clearly labeled as to their origin and 


date of generation.  If a spill of containerized fluids occurs, PBW will immediately notify ACC of the 


incident and follow their procedures for responding to the spill incident.     
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14.0   RECORD KEEPING AND REPORTING 


 


Required forms are provided in Attachment A.  The PBW Field Project Supervisor will complete the 


required forms.  The Safety Compliance Agreement and Safety Meeting Attendance Form must be 


completed by all PBW personnel and PBW subcontractor personnel and maintained on-site while the 


work is underway.  Once the project has been completed, these forms shall be kept as part of the 


permanent file record for the project. 







 


ATTACHMENT A 
 


Required Safety Forms 


    







 


SAFETY COMPLIANCE AGREEMENT 
 
 
 


Monitoring Well Installation, Monitoring Well Sampling,  
American Chrome & Chemicals Site  


Corpus Christi, Texas 
(PBW Project No. 1059) 


 
 
 
 


I, ___________________,  (print name) have received a copy of the Site Health and Safety Plan for the 
referenced project.  I have read the plan, understand it, and agree to comply with all of the Health and 
Safety requirements.  I understand that I may be prohibited from working on the project for violating any 
of the requirements. 
 
 
Signed: 
 
 
 
________________________________  ___________________________   
  
 Signature          Date 
 
 
 
________________________________      


Affiliation 
 
 
 
Note:   This Agreement must be submitted to the Health and Safety Coordinator (HSC) or Field 


Project Supervisor (FPS) prior to the initiation of field work. 


    







 


DAILY SAFETY MEETING ATTENDANCE FORM 
Pastor, Behling & Wheeler, LLC 


 
Project Name:                                            Date:___________________ Time: ______________ 
Project Number:                                          Presented by: 
__________________________________ 


Signature: ____________________________________ 
Check the Topics/Information Reviewed: 
 daily work scope ٱ  slips, trips, and falls ٱ safety glasses, hard hat, safety boots ٱ
 emergency protocol ٱ  directions to hospital/first aid ٱ site safety plan review and location ٱ
 parking and lay down ٱ  anticipated visitors ٱ equipment and machinery familiarization ٱ
 hot work permits ٱ electrical ground fault ٱ employee Right-To-Know/MSDS location ٱ
 strains and sprains ٱ public safety and fences ٱ open pits, excavations, and site hazards ٱ
                     noise hazards ٱ  excavator swing and loading ٱ vehicle safety and driving/road conditions ٱ
 no horseplay ٱ orderly site and housekeeping ٱ portable tool safety and awareness ٱ
 heat and cold stress ٱ smoking in designated areas ٱ overhead utility locations and clearance ٱ
 backing up hazards ٱ  leather gloves for protection ٱ  first aid, safety, and PPE location ٱ
 accidents are costly ٱ effects of the night before ٱ sharp object, rebar, and scrap metal hazards ٱ
 dust and vapor control ٱ  vibration related injuries ٱ  s responsibility�safety is everyone ٱ
 refueling procedures ٱ fire extinguisher locations ٱ  inner gloves/outer gloves ٱ
 confined space entry ٱ  eye wash station locations ٱ excavation/trenching inspections/documentation ٱ
 flying debris hazards ٱ decontamination procedures ٱ full face respirators with proper cartridges ٱ
   location and operation of kill switch ٱ  upgrade to level C at: PID ( ___ eV) >___  ppm ٱ
 work stoppage at: PID ( ___  eV) >___  ppm, % LEL > 10% ٱ
 
Discussion/Comments/Follow-up Actions: ___________________________________________________ 
______________________________________________________________
______________________________________________________________
___________________________________________________________  


NAME  SIGNATURE COMPANY 
 
  
  
  
  
  
  
 
 
Instructions:  


- Conduct a daily safety meeting prior to beginning each day’s site activities. 
- Complete form, obtain signatures, and file with the Daily Summary. 
- Follow up on any noted items and document resolution of any action items 


 
 


 







 


ATTACHMENT B 
 


Material Safety Data Sheets 
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Material Safety Data Sheet
Benzene MSDS


Section 1: Chemical Product and Company Identification


Product Name: Benzene


Catalog Codes: SLB1564, SLB3055, SLB2881


CAS#: 71-43-2


RTECS: CY1400000


TSCA: TSCA 8(b) inventory: Benzene


CI#: Not available.


Synonym:   Benzol; Benzine


Chemical Name: Benzene


Chemical Formula: C6-H6


Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com


CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300


International CHEMTREC, call: 1-703-527-3887


For non-emergency assistance, call: 1-281-441-4400


Section 2: Composition and Information on Ingredients


Composition:


Name CAS # % by Weight


Benzene 71-43-2 100


Toxicological Data on Ingredients: Benzene: ORAL (LD50): Acute: 930 mg/kg [Rat]. 4700 mg/kg [Mouse]. DERMAL (LD50):
Acute: &gt;9400 mg/kg [Rabbit]. VAPOR (LC50): Acute: 10000 ppm 7 hours [Rat].


Section 3: Hazards Identification


Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of inhalation. Hazardous in case of skin contact (irritant, permeator), of
ingestion. Inflammation of the eye is characterized by redness, watering, and itching.


Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female
[POSSIBLE]. The substance is toxic to blood, bone marrow, central nervous system (CNS). The substance may be toxic to
liver, Urinary System. Repeated or prolonged exposure to the substance can produce target organs damage.


Section 4: First Aid Measures
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Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. WARM water MUST be used. Get medical attention immediately.


Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.


Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.


Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.


Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.


Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.


Serious Ingestion: Not available.


Section 5: Fire and Explosion Data


Flammability of the Product: Flammable.


Auto-Ignition Temperature: 497.78°C (928°F)


Flash Points: CLOSED CUP: -11.1°C (12°F). (Setaflash)


Flammable Limits: LOWER: 1.2% UPPER: 7.8%


Products of Combustion: These products are carbon oxides (CO, CO2).


Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Slightly flammable to flammable in presence of oxidizing
materials. Non-flammable in presence of shocks.


Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Explosive in presence of oxidizing materials, of acids.


Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.


Special Remarks on Fire Hazards:
Extremely flammable liquid and vapor. Vapor may cause flash fire. Reacts on contact with iodine heptafluoride gas.
Dioxygenyl tetrafluoroborate is as very powferful oxidant. The addition of a small particle to small samples of benzene, at
ambient temperature, causes ignition. Contact with sodium peroxide with benzene causes ignition. Benzene ignites in contact
with powdered chromic anhydride. Virgorous or incandescent reaction with hydrogen + Raney nickel (above 210 C) and
bromine trifluoride.


Special Remarks on Explosion Hazards:
Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction
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of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.


Section 6: Accidental Release Measures


Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.


Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.


Section 7: Handling and Storage


Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away
from incompatibles such as oxidizing agents, acids.


Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).


Section 8: Exposure Controls/Personal Protection


Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.


Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.


Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.


Exposure Limits:
TWA: 0.5 STEL: 2.5 (ppm) from ACGIH (TLV) [United States] TWA: 1.6 STEL: 8 (mg/m3) from ACGIH (TLV) [United States]
TWA: 0.1 STEL: 1 from NIOSH TWA: 1 STEL: 5 (ppm) from OSHA (PEL) [United States] TWA: 10 (ppm) from OSHA (PEL)
[United States] TWA: 3 (ppm) [United Kingdom (UK)] TWA: 1.6 (mg/m3) [United Kingdom (UK)] TWA: 1 (ppm) [Canada] TWA:
3.2 (mg/m3) [Canada] TWA: 0.5 (ppm) [Canada]Consult local authorities for acceptable exposure limits.


Section 9: Physical and Chemical Properties


Physical state and appearance: Liquid.


Odor:
Aromatic. Gasoline-like, rather pleasant. (Strong.)


Taste: Not available.


Molecular Weight: 78.11 g/mole
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Color: Clear Colorless. Colorless to light yellow.


pH (1% soln/water): Not available.


Boiling Point: 80.1 (176.2°F)


Melting Point: 5.5°C (41.9°F)


Critical Temperature: 288.9°C (552°F)


Specific Gravity: 0.8787 @ 15 C (Water = 1)


Vapor Pressure: 10 kPa (@ 20°C)


Vapor Density: 2.8 (Air = 1)


Volatility: Not available.


Odor Threshold: 4.68 ppm


Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.1


Ionicity (in Water): Not available.


Dispersion Properties: See solubility in water, diethyl ether, acetone.


Solubility:
Miscible in alcohol, chloroform, carbon disulfide oils, carbon tetrachloride, glacial acetic acid, diethyl ether, acetone. Very
slightly soluble in cold water.


Section 10: Stability and Reactivity Data


Stability: The product is stable.


Instability Temperature: Not available.


Conditions of Instability: Heat, ignition sources, incompatibles.


Incompatibility with various substances: Highly reactive with oxidizing agents, acids.


Corrosivity: Non-corrosive in presence of glass.


Special Remarks on Reactivity:
Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction
of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.


Special Remarks on Corrosivity: Not available.


Polymerization: Will not occur.


Section 11: Toxicological Information


Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.


Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 930 mg/kg [Rat]. Acute dermal toxicity (LD50): >9400 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 10000
7 hours [Rat].


Chronic Effects on Humans:
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CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female [POSSIBLE]. Causes damage to the following
organs: blood, bone marrow, central nervous system (CNS). May cause damage to the following organs: liver, Urinary System.


Other Toxic Effects on Humans:
Very hazardous in case of inhalation. Hazardous in case of skin contact (irritant, permeator), of ingestion.


Special Remarks on Toxicity to Animals: Not available.


Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (female fertility, Embryotoxic and/or foetotoxic in animal) and birth defects. May affect
genetic material (mutagenic). May cause cancer (tumorigenic, leukemia)) Human: passes the placental barrier, detected in
maternal milk.


Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. It can be absorbed through intact skin and affect the liver, blood,
metabolism,and urinary system. Eyes: Causes eye irritation. Inhalation: Causes respiratory tract and mucous membrane
irritation. Can be absorbed through the lungs. May affect behavior/Central and Peripheral nervous systems (somnolence,
muscle weakness, general anesthetic, and other symptoms similar to ingestion), gastrointestinal tract (nausea), blood
metabolism, urinary system. Ingestion: May be harmful if swallowed. May cause gastrointestinal tract irritation including
vomiting. May affect behavior/Central and Peripheral nervous systems (convulsions, seizures, tremor, irritability, initial
CNS stimulation followed by depression, loss of coordination, dizziness, headache, weakness, pallor, flushing), respiration
(breathlessness and chest constriction), cardiovascular system, (shallow/rapid pulse), and blood.


Section 12: Ecological Information


Ecotoxicity: Not available.


BOD5 and COD: Not available.


Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.


Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.


Special Remarks on the Products of Biodegradation: Not available.


Section 13: Disposal Considerations


Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.


Section 14: Transport Information


DOT Classification: CLASS 3: Flammable liquid.


Identification: : Benzene UNNA: 1114 PG: II


Special Provisions for Transport: Not available.


Section 15: Other Regulatory Information


Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Benzene California prop. 65 (no
significant risk level): Benzene: 0.007 mg/day (value) California prop. 65: This product contains the following ingredients
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for which the State of California has found to cause cancer which would require a warning under the statute: Benzene
Connecticut carcinogen reporting list.: Benzene Connecticut hazardous material survey.: Benzene Illinois toxic substances
disclosure to employee act: Benzene Illinois chemical safety act: Benzene New York release reporting list: Benzene Rhode
Island RTK hazardous substances: Benzene Pennsylvania RTK: Benzene Minnesota: Benzene Michigan critical material:
Benzene Massachusetts RTK: Benzene Massachusetts spill list: Benzene New Jersey: Benzene New Jersey spill list:
Benzene Louisiana spill reporting: Benzene California Director's list of Hazardous Substances: Benzene TSCA 8(b) inventory:
Benzene SARA 313 toxic chemical notification and release reporting: Benzene CERCLA: Hazardous substances.: Benzene:
10 lbs. (4.536 kg)


Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.


Other Classifications:


WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).


DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R38- Irritating to skin. R41- Risk of serious damage to eyes. R45- May
cause cancer. R62- Possible risk of impaired fertility. S2- Keep out of the reach of children. S26- In case of contact with eyes,
rinse immediately with plenty of water and seek medical advice. S39- Wear eye/face protection. S46- If swallowed, seek
medical advice immediately and show this container or label. S53- Avoid exposure - obtain special instructions before use.


HMIS (U.S.A.):


Health Hazard: 2


Fire Hazard: 3


Reactivity: 0


Personal Protection: h


National Fire Protection Association (U.S.A.):


Health: 2


Flammability: 3


Reactivity: 0


Specific hazard:


Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.


Section 16: Other Information


References: Not available.


Other Special Considerations: Not available.


Created: 10/10/2005 08:35 PM


Last Updated: 11/01/2010 12:00 PM


The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Chromium MSDS


Section 1: Chemical Product and Company Identification


Product Name: Chromium


Catalog Codes: SLC4711, SLC3709


CAS#: 7440-47-3


RTECS: GB4200000


TSCA: TSCA 8(b) inventory: Chromium


CI#: Not applicable.


Synonym:   Chromium metal; Chrome; Chromium Metal
Chips 2" and finer


Chemical Name: Chromium


Chemical Formula: Cr


Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com


CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300


International CHEMTREC, call: 1-703-527-3887


For non-emergency assistance, call: 1-281-441-4400


Section 2: Composition and Information on Ingredients


Composition:


Name CAS # % by Weight


Chromium 7440-47-3 100


Toxicological Data on Ingredients: Chromium LD50: Not available. LC50: Not available.


Section 3: Hazards Identification


Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of inhalation. Slightly hazardous in case of ingestion.


Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance may be toxic to kidneys, lungs, liver, upper respiratory tract. Repeated or prolonged exposure to the
substance can produce target organs damage.


Section 4: First Aid Measures


Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.


Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.


Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.


Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.


Serious Inhalation: Not available.


Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.


Serious Ingestion: Not available.


Section 5: Fire and Explosion Data


Flammability of the Product: May be combustible at high temperature.


Auto-Ignition Temperature: 580°C (1076°F)


Flash Points: Not available.


Flammable Limits: Not available.


Products of Combustion: Some metallic oxides.


Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.


Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.


Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.


Special Remarks on Fire Hazards:
Moderate fire hazard when it is in the form of a dust (powder) and burns rapidly when heated in flame. Chromium is attacked
vigorously by fused potassium chlorate producing vivid incandescence. Pyrophoric chromium unites with nitric oxide with
incandescence. Incandescent reaction with nitrogen oxide or sulfur dioxide.


Special Remarks on Explosion Hazards:
Powdered Chromium metal +fused ammonium nitrate may react violently or explosively. Powdered Chromium will explode
spontaneously in air.


Section 6: Accidental Release Measures


Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.


Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.
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Section 7: Handling and Storage


Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away
from incompatibles such as oxidizing agents, acids, alkalis.


Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.


Section 8: Exposure Controls/Personal Protection


Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.


Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.


Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.


Exposure Limits:
TWA: 0.5 (mg/m3) from ACGIH (TLV) [United States] TWA: 1 (mg/m3) from OSHA (PEL) [United States] TWA: 0.5 (mg/m3)
from NIOSH [United States] TWA: 0.5 (mg/m3) [United Kingdom (UK)] TWA: 0.5 (mg/m3) [Canada]Consult local authorities for
acceptable exposure limits.


Section 9: Physical and Chemical Properties


Physical state and appearance: Solid. (Metal solid.)


Odor: Odorless.


Taste: Not available.


Molecular Weight: 52 g/mole


Color: Silver-white to Grey.


pH (1% soln/water): Not applicable.


Boiling Point: 2642°C (4787.6°F)


Melting Point: 1900°C (3452°F) +/- !0 deg. C


Critical Temperature: Not available.


Specific Gravity: 7.14 (Water = 1)


Vapor Pressure: Not applicable.


Vapor Density: Not available.


Volatility: Not available.


Odor Threshold: Not available.


Water/Oil Dist. Coeff.: Not available.


Ionicity (in Water): Not available.
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Dispersion Properties: Not available.


Solubility:
Insoluble in cold water, hot water. Soluble in acids (except Nitric), and strong alkalies.


Section 10: Stability and Reactivity Data


Stability: The product is stable.


Instability Temperature: Not available.


Conditions of Instability: Excess heat, incompatible materials


Incompatibility with various substances: Reactive with oxidizing agents, acids, alkalis.


Corrosivity: Not available.


Special Remarks on Reactivity:
Incompatible with molten Lithium at 180 deg. C, hydrogen peroxide, hydrochloric acid, sulfuric acid, most caustic alkalies and
alkali carbonates, potassium chlorate, sulfur dioxide, nitrogen oxide, bromine pentafluoride. It may react violently or ignite with
bromine pentafluoride. Chromium is rapidly attacked by fused sodium hydroxide + potassium nitrate. Potentially hazardous
incompatibility with strong oxidizers.


Special Remarks on Corrosivity: Not available.


Polymerization: Will not occur.


Section 11: Toxicological Information


Routes of Entry: Inhalation. Ingestion.


Toxicity to Animals:
LD50: Not available. LC50: Not available.


Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
May cause damage to the following organs: kidneys, lungs, liver, upper respiratory tract.


Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of ingestion.


Special Remarks on Toxicity to Animals: Not available.


Special Remarks on Chronic Effects on Humans:
May cause cancer based on animal data. There is no evidence that exposure to trivalent chromium causes cancer in man.


Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: May cause skin irritation. Eyes: May cause mechanical eye irritation. Inhalation: May cause
irritation of the respiratory tract and mucous membranes of the respiratory tract. Ingestion: May cause gastrointestinal tract
irritation with nausea, vomiting, diarrhea. Chronic Potential Health Effects: Inhalation: The effects of chronic exposure include
irritation , sneezing, reddness of the throat, bronchospasm, asthma, cough, polyps, chronic inflammation, emphysema, chronic
bronchitis, pharyngitis, bronchopneumonia, pneumoconoisis. Effects on the nose from chronic chromium exposure include
irritation, ulceration, and perforation of the nasal septum. Inflammation and ulceration of the larynx may also occur. Ingestion
or Inhalation: Chronic exposure may cause liver and kidney damage.


Section 12: Ecological Information


Ecotoxicity: Not available.


BOD5 and COD: Not available.
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Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.


Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.


Special Remarks on the Products of Biodegradation: Not available.


Section 13: Disposal Considerations


Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.


Section 14: Transport Information


DOT Classification: Not a DOT controlled material (United States).


Identification: Not applicable.


Special Provisions for Transport: Not applicable.


Section 15: Other Regulatory Information


Federal and State Regulations:
Connecticut hazardous material survey.: Chromium Illinois toxic substances disclosure to employee act: Chromium Illinois
chemical safety act: Chromium New York release reporting list: Chromium Rhode Island RTK hazardous substances:
Chromium Pennsylvania RTK: Chromium Minnesota: Chromium Michigan critical material: Chromium Massachusetts
RTK: Chromium Massachusetts spill list: Chromium New Jersey: Chromium New Jersey spill list: Chromium Louisiana spill
reporting: Chromium California Director's List of Hazardous Substances: Chromium TSCA 8(b) inventory: Chromium SARA
313 toxic chemical notification and release reporting: Chromium CERCLA: Hazardous substances.: Chromium: 5000 lbs.
(2268 kg)


Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.


Other Classifications:


WHMIS (Canada): Not controlled under WHMIS (Canada).


DSCL (EEC):
R40- Limited evidence of carcinogenic effect S36/37/39- Wear suitable protective clothing, gloves and eye/face protection.
S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible).


HMIS (U.S.A.):


Health Hazard: 2


Fire Hazard: 1


Reactivity: 0


Personal Protection: E


National Fire Protection Association (U.S.A.):


Health: 2


Flammability: 1


Reactivity: 0


Specific hazard:
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Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.


Section 16: Other Information


References: Not available.


Other Special Considerations: Not available.


Created: 10/10/2005 08:16 PM


Last Updated: 11/01/2010 12:00 PM


The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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1.0  INTRODUCTION 


 


 


1.1 Purpose 


 


This Field Sampling Plan is one of several documents that describe the procedures to be used in conducting 


groundwater investigations at the American Chrome & Chemicals Inc. (ACC) (or Elementis) Facility in Corpus 


Christi, Texas.  This plan has been prepared in response to Section VII.1.B(i) of the U.S. EPA Region VI 


Administrative Order on Consent (AOC).  Section VII.1.B(i) describes the work to be performed as part of the 


Interim/Stabilization Measures.  Specifically, Section VII.1.B(i) requires that ACC submit a sampling plan for 


the Groundwater Investigation at the Elementis Facility.  This Field Sampling Plan (FSP or “the Plan”) is 


submitted as Appendix B of the Groundwater Investigation Work Plan. 


 


Other plans that describe procedures to be used during the groundwater investigations at the Facility are the 


Health and Safety Plan and the Quality Assurance Plan  (Appendix A and C of the Groundwater Investigation 


Work Plan, respectively).  Together, the Health and Safety Plan (HASP), the Field Sampling Plan (FSP), and the 


Quality Assurance Plan (QAP) constitute the field and laboratory manuals for this project.  Due to the use of 


cross-referencing between the Groundwater Investigation Work Plan, the HASP, the FSP, and the QAP, these 


plans will be used together as a field and laboratory manual during and after the field activities.  Cross-


referencing was used to limit the amount of redundancy between the plans. 


 


The purpose of this FSP is to provide guidance to field personnel on proper sample collection and handling 


procedures.  This plan outlines sampling and decontamination methods that will yield groundwater samples that 


are representative of in situ conditions.  Quality assurance and quality control (QA/QC) procedures (Appendix C 


of the Groundwater Investigation Work Plan) will be followed to ensure that cross-contamination does not occur 


and that the laboratory results are accurate and precise. 


 


 


1.2 Site Description  


 


The facility is an operating chromium manufacturing plant located at 3800 Buddy Lawrence Drive in Nueces 


County, northwest of Corpus Christi, Texas.  The facility is in a highly industrialized area along the south bank 


of the Corpus Christi Inner Harbor.  Several petroleum refineries bound the facility.  In addition, numerous 


underground pipelines transporting a wide variety of raw and finished products traverse the ACC property.  


FSP Updated 2011.docx   1







  October 25, 2011 
  


FSP Updated 2011.docx   2


Many of the Facility wells have been affected by benzene and other hydrocarbon products (from off-site 


sources), and chromium.   Groundwater is intercepted near the ship channel in by a series of recovery wells, 


horizontal interceptor trenches, and a barrier wall.  These systems recover groundwater impacted by chromium 


and hydrocarbons.  These systems also recover phase-separated hydrocarbons (PSH). 
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2.0  SAMPLE LOCATION AND DESIGNATION 


 
 


The proposed groundwater monitoring network is described in Table 1 of the Groundwater Investigation 


Work Plan (Work Plan).  Monitoring well locations are shown on Figures 2 and 3 of the Work Plan.  The 


Work Plan calls for a one-time monitoring of the wells included in the groundwater monitoring network.   


 


Monitoring well samples will be labeled according to the Well IDs shown in Table 1 of the Work Plan.  


Field quality assurance samples will have unique sample designations according to the following naming 


scheme: 


 


Duplicate Sample – Well ID followed by the letters DUP (e.g. MW-U29 DUP). 


 


Field Blank Sample – The sample will be labeled “FB” followed by the sequential number of the field 


blank sample (e.g., FB-1, FB-2, FB-3, etc.). 


 


Equipment Rinsate Sample – The sample will be labeled “EQR” followed by the sequential number of the 


equipment rinsate sample (e.g., EQR-1, EQR-2, EQR-3, etc.). 
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3.0  MONITORING EQUIPMENT AND PROCEDURES 


  


 


Attachment A of this document provides the step-by-step procedures to be followed by field personnel to 


monitor fluid levels and collect groundwater samples at the site.  These procedures serve as quality 


assurance guidance for field personnel and are based on PBW’s Standard Operating Procedures (SOPs) 


modified to reflect the site-specific conditions for this project.  These procedures have been written so 


that a field sampling team unfamiliar with the site would be able to gather the samples and field 


information required in a reliable manner.   


 


The following procedures are provided in Attachment A of this plan: 


 


    PBW SOP No.  Procedure 


1   Field Documentation 


2   Sample Custody, Packaging, and Shipment 


11   Fluid-Level Measurement 


12   Water Quality Sampling 


13   Field Measurement of Oxidation-Reduction Potential (ORP) 


17   Field Measurement of Dissolved Oxygen (DO) 


 


 


Note:  The above procedures are only to be used by representatives of Elementis when sampling wells 


owned by Elementis.  El Paso has agreed that Elementis can split samples from existing El Paso wells and 


analyze these samples for chromium.  In these instances, Elementis has assumed that El Paso will follow 


their approved sampling plans for gauging and purging the wells.  Representatives of Elementis will 


provide their own sample bottles for chromium analyses, which will be filled at the same time El Paso 


fills their sample bottles.  
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4.0  SAMPLE HANDLING AND ANALYSIS 


 


Table 1 of this FSP shows the container type, size, number required, chemical preservation, filtering plan, 


and holding times for each type of analysis.  Samples will be transported to the laboratory in ice chests 


containing a sufficient amount of ice (or ice packs) to cool the samples below 4° C.  The samples may be 


delivered by courier to a local laboratory soon after the samples are collected, in which case the sample 


temperature may not have dropped to 4° C.  In this instance, as long the samples are placed on ice as soon 


as they are collected, they will be considered properly preserved.  Samples will be kept under strict chain-


of-custody as described in Attachment A (PBW SOP No. 2).
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5.0  DECONTAMINATION PROCEDURES 


 


For this project, the interface probe is the only piece of equipment that will be used in more than one well.  


The interface probe will be decontaminated before measuring each well and after measuring the last well 


using the following procedure: 


 


a. Wet one paper towel with deionized water and one with isopropyl alcohol. 


b. As line and probe are removed from the well, wipe with towels (isopropyl alcohol below 


deionized water). 


c. After probe is completely extracted from well, spray unit with deionized water. 


 


Once decontaminated, care will be taken to prevent clean equipment from coming into contact with 


potentially contaminated surfaces.  Decontaminated equipment will be wrapped in plastic (or similar) 


between uses.   


 


New, clean polyvinylchloride tubing will be used to sample each well.  The tubing will be wrapped in 


plastic or stored in plastic bags when not being used. 
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6.0  MANAGEMENT OF PURGE WATER 


 


 


Groundwater extracted from the wells will be stored in portable, watertight containers.  The portable 


containers will then be taken to a location designated by El Paso and transferred to a steel drum.  This 


water will then be transferred by El Paso to their hydrocarbon treatment system, which is located on the 


bluff above the cofferdam area, to remove any phase-separated hydrocarbons (PSH) or dissolved volatile 


hydrocarbons.  After the hydrocarbons have been removed from the purge water, it will be pumped 


through ACC’s wastewater treatment plant and treated for hexavalent chromium.   
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TABLE 1


SUMMARY OF SAMPLE HANDLNG PLAN
ACC FACILITY


 
Sample Analytical Chemical Holding


Parameter Method(s)1 Size Number Type/Cap Preservation2 Filtering Time


Hexavalent Chromium 3500-Cr B
250 ml 


Nominal 
Size


1 Plastic None In the Lab 24 hours


Total Chromium 6020A
250 ml 


Nominal 
Size


1 Plastic HNO3, pH <2 In the Field3 180 days


Notes:  
1   Samples will be analyzed using EPA-approved methods as follows:


Method Reference
3500-Cr B      American Public Health Association (APHA), 1995.  Standard Methods for the Examination of Water and Wastewater, 19th Edition.  


Published by APHA, American Water Works Association, and Water Environment Assoiciation.


6020A United States Environmental Protection Agency (USEPA), 1983, revised 1996.  Methods for Chemical 
Analyses of Water and Wastes, EPA 600/4-79-020, March.


2   Samples will be placed on ice immediately after sample collection.
3   Samples will be filtered with an in-line 0.45 micron filter.
 


Container
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Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 1 
 


FIELD DOCUMENTATION 
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol for documenting field activities.  


PBW field personnel shall document field activities on formatted field records and other 


appropriate data sheets.  These formatted record and data sheets will be part of the PBW project 


file; all forms must be filled out carefully and completely by one of the personnel actually 


performing the field activities. 


 
 
2.0 PROCEDURES 


 
 
2.1 Daily Field Record 


 
The PBW field representative will prepare a Daily Field Record form (Figure SOP-1-1) for each 


day of field work.  Documentation on the multiple-page form will include: 


 


A. Project identification; 
 
B. Date; 
 
C. Time on job (beginning and ending time); 
 
D. Weather conditions; 
 
E. Activity description; 
 
F. List of personnel and visitors on site; 
 
G. Safety equipment used and monitoring performed; 
 
H. Waste storage inventory (if any); 
 
I. Chronological record of activities and events; 
 
J. Comments and variances from project work plan; 
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K. Content of telephone conversations; and 
 
L. Signature of the PBW field representative. 


 


The PBW field representative will document all details that would be necessary to recreate the 


day's activities and events at a later time, using as many additional sheets as necessary.  The Daily 


Field Record also will be used to document field activities that may not be specified on other field 


record forms.  Other activity-specific documentation requirements to be recorded on the Daily 


Field Record are discussed in the PBW Standard Operating Procedure for each activity. 


 


 


3.0 DOCUMENTATION 


 
 
3.1 Field Record Forms 


 


In addition to the Daily Field Record, PBW field personnel will complete specific PBW field 


record forms applicable to the field activities being conducted.  The procedures for completion of 


activity-specific field record forms are presented in the applicable PBW Standard Operating 


Procedures.  PBW field record forms include: 


 


 Daily Field Record (SOP No. 1); 
 


 Chain-of-Custody Record and Request for Analysis (SOP No. 2); 
 


 Water Level Monitoring Record (SOP No. 11); 
 


 Groundwater Sampling Record (SOP No. 12); and 
 


 Eh Data Sheet (SOP No. 13). 
 
 


 


3.2 Records Management 
 


All original field forms will be filed with the appropriate project’s records. 
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4.0 QUALITY ASSURANCE 


 
 
4.1 Form Review and Filing 


 


All completed field forms will be reviewed by the Project Manager or project designated QA/QC 


reviewer.  Any necessary corrections will be made in pen with a single-line strike out that is 


initialed and dated. 
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Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 2 
 


SAMPLE CUSTODY, PACKAGING AND SHIPMENT  
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed for sample 


custody, packaging and shipment.  Appropriate revisions may be made when approved and 


documented by the PBW Project Manager. 


 
This SOP applies to any liquid or solid sample that is being transported by the sampler, a courier 


or an overnight delivery service.   


 


 


2.0 PROCEDURES 


 


The objectives of this packaging and shipping SOP are:  to minimize the potential for sample 


breakage, leakage or cross contamination; to provide for preservation at the proper temperature; 


and to provide a clear record of sample custody from collection to analysis.   


 


 


2.1 Packaging Materials 
 


The following is a list of materials that will be needed to facilitate proper sample packaging: 
 


• Chain-of-Custody Record forms (see Figure SOP-2-1); 
 


• Coolers (insulated ice chests) or other shipping containers as appropriate to sample type; 
 


• Transparent packaging tape; 
 


• Zip-lock type bags (note:  this is used as a generic bag type, not a specific brand name); 
 


• Protective wrapping and packaging material; and 
 


• Contained ice (packaged and sealed to prevent leakage when melted) or “Blue Ice”. 
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2.2 Sample Custody from Field Collection to Laboratory 


 


After samples have been collected, they will be maintained under chain-of-custody procedures.  


These procedures are used to document the transfer of custody of the samples from the field to 


the designated analytical laboratory.  The same chain-of-custody procedures will be used for the 


transfer of samples from one laboratory to another, if required.   


 


The field sampling personnel will complete a Chain-of-Custody Record and Request for Analysis 


form (example CC/RA form, Figure SOP-2-1) for each separate container of samples to be 


shipped or delivered to the laboratory for chemical or physical (geotechnical) analysis.  


Information contained on the triplicate, carbonless form will include: 


 
1. Project identification; 
 
2. Date and time of sampling; 
 
3. Sample identification; 
 
4. Sample matrix type; 
 
5. Sample preservation method(s); 


 
6. Number and types of sample containers; 
 
7. Sample hazards (if any); 
 
8. Requested analyses; 
 
9. Requested sample turnaround time; 
 
10. Method of shipment; 
 
11. Carrier/waybill number (if any); 
 
12. Signature of sampling personnel; 
 
13. Name of PBW Project Manager; 
 
14. Signature, name and company of the person relinquishing and the person 


receiving the samples when custody is being transferred; and 
 
15. Date and time of sample custody transfer. 
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The sampling personnel whose signature appears on the CC/RA form is responsible for the 


custody of a sample from time of sample collection until the custody of the sample is transferred 


to a designated laboratory, a courier, or to another PBW employee for the purpose of transporting 


a sample to the designated laboratory.  A sample is considered to be in their custody when the 


custodian:  (1) has direct possession of it; (2) has plain view of it; or (3) has securely locked it in 


a restricted access area. 


 


Custody is transferred when both parties to the transfer complete the portion of the CC/RA form 


under "Relinquished by" and "Received by."  Signatures, printed names, company names, and 


date and time of custody transfer are required.  Upon transfer of custody, the PBW sampling 


personnel who relinquished the samples will retain the third sheet (pink copy) of the CC/RA 


form.  When the samples are shipped by a common carrier, a Bill of Lading supplied by the 


carrier will be used to document the sample custody, and its identification number will be entered 


on the CC/RA form.  Receipts of Bills of Lading will be retained as part of the permanent 


documentation in the PBW project file. 


 


 


2.3 Packaging and Shipping Procedure 


 


Be sure that all sample containers are properly labeled and all samples have been logged on the 


Chain-of-Custody Request for Analysis form (CC/RA, SOP-2-1) in accordance with the 


procedures explained above and in PBW SOP No. 12 (Water Quality Sampling).  


 


All samples should be packed in the cooler so as to minimize the possibility of breakage, cross-


contamination and leakage.  Before placing the sample containers into the cooler, be sure to 


check all sample bottle caps and tighten if necessary.  Bottles made of breakable material (e.g., 


glass) should also be wrapped in protective material (e.g., bubble wrap, plastic gridding, or foam) 


prior to placement in the cooler.   Place the sample containers upright in the cooler.  Avoid 


stacking glass sample bottles directly on top of each other.  


 


If required by the method, samples should be preserved to 4°C prior to the analysis.  Water ice or 


“blue ice” will be used to keep the sample temperatures at 4°C.  The ice will be placed in two zip-


lock bags if the samples are to be transported by someone other than the PBW sampler (e.g., a 


courier or overnight delivery service).  Place the zip-lock bags of ice in between and on top of the 
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sample containers so as to maximize the contact between the containers and the bagged ice.  If the 


PBW sampler is transporting the samples to the laboratory shortly after sample collection,  the 


water ice may be poured over and between the sample bottles in the cooler.   


 


If there is any remaining space at the top of the cooler, packing material (e.g., styrofoam pellets 


or bubble wrap) should be placed to fill the balance of the cooler.  After filling the cooler, close 


the top and shake the cooler to verify that the contents are secure.  Add additional packaging 


material if necessary.  


 
When transport to the laboratory by the PBW sampler is not feasible, sample shipment should 


occur via courier or overnight express shipping service that guarantees shipment tracking and 


next morning delivery (e.g., Federal Express Priority Overnight).   In this case, place the chain-of-


custody records in a zip-lock bag and place the bag on top of the contents within the cooler.  Tape 


the cooler shut with packaging tape.  Packaging tape should completely encircle the cooler.  


 
Retain copies of all shipment records provided by the courier or overnight delivery service and 


maintain in the project’s file.  


 


 


2.4 Documentation and Records Management 
 


Daily Field Records or a field notebook with field notes will be kept describing the packaging 


procedures and the method of shipments.  Copies of all shipping records and chain-of-custody 


records will be retained in the project files. 


 


 


3.0 QUALITY ASSURANCE 


 


The Project Manager or designated QA reviewer will check and verify that documentation has 


been completed and filed per this procedure. 
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Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 11 
 


FLUID-LEVEL MEASUREMENT 
 


 


1.0 SCOPE AND APPLICABILTIY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed during 


measurement of fluid levels in monitoring wells and piezometers.  As the work progresses and 


when warranted, appropriate revisions may be made when approved and documented by the PBW 


Project Manager. 


 


 


2.0 PROCEDURES 


 


Before measuring fluid levels, the construction details and previous measurements for each well 


or piezometer shall be reviewed by the PBW field supervisor so any anomalous measurements 


may be identified.  Well construction details and previous measurements shall be available in the 


field for review. 


 


In general, fluid-level measurements shall be performed before groundwater is removed from the 


well by purging or sampling. 


 


 


2.1 Equipment 
 


Equipment that may be necessary to perform measurements include:  


 
• Well/piezometer construction details; 


• Interface probe; and 


• Fluid- Level Monitoring Record Sheet; 
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2.2 Measuring Point 


 


A measuring point (MP) shall be selected and marked for each monitoring well and piezometer in 


which water level measurements will be made.  Generally, the MP will be the top of the well 


casing on the north side.  The MP will be permanently marked using an indelible marker or a 


notch cut into the PVC casing.  When the top-of-casing elevation of a monitoring well or 


piezometer is surveyed, the licensed surveyor shall measure the MP elevation and reference this 


measurement to an appropriate datum (such as feet above mean sea level). 


 


 


2.3 Fluid-Level Measurements 


 


Fluid levels in all wells will be measured with an interface probe because of the presence or 


potential presence of non-aqueous phase liquid (NAPL) in the well.  All fluid level measurements 


will be recorded to the nearest hundredth of one foot.  Note the instrument used for each 


measurement on the Fluid Level Monitoring Record (Figure SOP-11-1).   


 
The procedure for measuring water levels with an electric probe is as follows: 


 
1. Switch on. 


 
2. Lower the electric cable into the well until the ammeter or buzzer indicates a 


closed circuit.  An intermittent beep indicates the presence of LNAPL.  A 
continuous beep indicates water. 


 
  3. With the cable in this fixed position, note the depth to the LNAPL (if 


encountered) and water from the Measuring Point (MP). 
 
  4. If LNAPL is not encountered, put an “NP“ in the LNAPL column to indicate that 


LNAPL was not present in the well. 
 


Record the thickness of the LNAPL in the "Remarks" column of the Water Level Monitoring 


Record (Figure SOP-11-1).  To calculate the corrected water level elevation in the presence of 


LNAPL, use the worksheet provided as Figure SOP-11-2. 


 


If a light-phase NAPL (floater) is not detected using the interface probe, but the presence of 


LNAPL is suspected, the presence of a very thin layer or sheen (too thin to be measured) may 


also be checked using a bottom-filling transparent bailer.  The presence of a thin LNAPL layer is 
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checked by lowering the bailer into the well.  Care must be taken to not completely submerge the 


bailer.  Retrieve the bailer and visually examine the air/liquid interface for the presence of an 


immiscible light-phase layer or sheen.  Note that the transparent bailer is not to be used to 


measure the thickness of LNAPL in a well.   


 


 


 


3.0 DOCUMENTATION AND RECORDS MANAGEMENT 
 


Fluid levels observed in wells selected for the groundwater monitoring network will be tabulated 


on a Fluid Level Monitoring Record form during each monitoring period (Figure SOP-11-1).  The 


date and time of each measurement will also be recorded on the Fluid Level Monitoring Record.  


All fluid-level measurements shall be recorded to the nearest 0.01 feet.  


 


Fluid-level data will be recorded as feet below measuring point so that water level elevations may 


be calculated from the depth-to-water measurement (from measuring point) and the surveyed 


elevation of the measuring point at each well or piezometer. 


 


If LNAPL is encountered during water level measurement, the measured thickness or observation 


shall be recorded in the “Depth to Product” column.  Each form or, as appropriate, individual 


measurement data, shall be signed to indicate the originator.  If LNAPL is encountered, the 


corrected water level elevation may be calculated using the procedures included on Figure SOP-


11-2. 


 


 


4.0 QUALITY CONTROL 


 


 


4.1 Equipment Decontamination/Cleaning 


 


The interface probe shall be cleaned before and after each measurement.  Cleaning shall be 


accomplished by  washing with a laboratory-grade detergent/water solution, rinsing with clean, 


potable, municipal water, wiping or spraying with isopropyl alcohol, then rinsing with distilled or 
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deionized water.   After cleaning, equipment will be packaged and sealed in plastic bags or other 


appropriate containers to minimize contact with dust or other contaminants.   


 


 


4.2 Technical and Records Reviews 
 


The project manager or designated QA reviewer will check and verify that documentation has 


been completed and filed per this procedure. 


 


In addition, all calculations of water-level elevations and NAPL correction to water-level 


elevations must be reviewed before they are submitted to the project file and used to describe site 


conditions.  Technical personnel familiar with this procedure should perform the calculation 


review.  Evidence of the completed review and any necessary corrections to calculations should 


also be submitted to the project file. 
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Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 12 
 


WATER QUALITY SAMPLING 
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed during sampling 


of groundwater.  Appropriate revisions may be made to accommodate site-specific conditions or 


project-specific protocols when they are approved and documented by the PBW Project Manager. 


 


 


2.0 PROCEDURES 


 


 


2.1 Groundwater Sample Collection 


 


Individual samples from wells will be collected as follows: 


 


A. The depth to water and the thickness or presence of a Light Non-Aqueous Phase 
Liquid (LNAPL) in a well will be measured using the procedures discussed in the 
PBW SOP No. 11 (Fluid Level Measurement). 


 
B. A low-flow purge method or “micopurge” method will be used for sample collection.  


Wells will be purged at a low pumping rate to minimize agitation of water in the well 
and minimize drawdown.  The goal is to limit drawdown in the well to less than 10 
percent of the length of the saturated well screen.  If the initial water level is above 
the top of the screen, then the goal is to limit drawdown due to purging so that the 
water level in the well does not drop below the top of the screened interval.  Wells 
will be purged by pumping water at a rate less than 250 mL per minute using a 
peristaltic pump.  Bailers will not be used for purging of sampling wells. 


 
C. At each well, the sample will be collected through a section of new, clean, flexible 


polyvinylchloride tubing. 
 
D. For sampling active hydrocarbon recovery systems, the recovery pumps will be 


pulled from the well before sampling.   
 
E. The sampling intake will be placed near the center of the well’s screened interval or 


deeper if this reduces the chance of pumping LNAPL while purging the well.  
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F. Prior to collecting samples from a well, a clean plastic apron will be placed adjacent 
to or around the well to prevent equipment and sample containers from coming into 
contact with surface materials.  Alternatively, a clean field table may be set up near 
the well.  If used, the table will be cleaned before and after use at each well. 


 
G. Sample containers prepared specifically for the required analyses by the analytical 


laboratory or their supplier will be used for sample collection.  Glass sample bottles 
for non-volatile analyses should be filled to near the top.  To account for slight 
expansion due to temperature changes, leave headspace approximately equivalent to 
the volume of liquid that would fill the bottle's cap.  Plastic sample bottles should be 
filled completely.  Splashing of the water in the sample container and exposure to the 
atmosphere shall be minimized during sampling.  The container cap will be screwed 
on tightly immediately after filling the sample container.   


 
H For wells that experience excessive drawdown using micropurging, the well will be 


pumped dry, then sampled using a new disposable bailer after the wells has 
resaturated sufficiently for sampling. 


 
I Sample bottles that do not contain preservative should be rinsed with the sample 


water prior to filling.   
 
J. Where more than one well within a specific field or site is to be sampled, the 


sampling sequence should begin with the well having the lowest suspected level of 
contamination.  Successive samples should be obtained from wells with increasing 
suspected contamination.  If the relative degree of suspected contamination at each 
well cannot be reasonably assumed, sampling should proceed from the perimeter of 
the site towards the center of the site.  The sampling sequence should be arranged 
such that wells are sampled in order of increasing proximity to the suspected source 
of contamination, starting from the wells up-gradient of the suspected source. 


 
K. Sampling activity for each monitoring well will be recorded on a Groundwater 


Sampling Record (Figure SOP-12-1). 
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2.2 Sample Filtration 


 


When required, a field-filtered water sample will be collected using a disposable, in-line 0.45 μm 


filter.  The water sample will be pumped through the filter using a peristaltic pump and a section 


of polyvinylchloride tubing or other appropriate method.  An aliquot of approximately 100 ml of 


sample will be run through the tubing and filter prior to collection into the sampling containers.  


Both the filter and tubing will be disposed of between samples. 


 


 


2.3 Sample Containers and Volumes 


 


A summary of the sample handling plan is presented as Table 1 in the FSP report.  Table 1 


discusses the sample containers and volume needed for each type of sample. 


2.4 Sample Labeling 


 


Sample containers will be labeled with self-adhesive tags.  Each sample will be labeled with the 


following information using waterproof ink.   


 
A. Project identification; 
 
B. Sample identification; 
 
C. Date and time samples were obtained; 


 
D. Requested analyses and method; 
 
E. Treatment (preservative added, filtered, etc.); and 
 
F. Initials of sample collector(s). 
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2.5 Sample Preservation and Storage 


 


Water samples submitted for chemical analysis will be stored at 4° C in ice-cooled, insulated 


containers immediately after collection (see Table 1 of the FSP).  The samples may be delivered 


to the laboratory soon after they are collected, in which case the water samples may not have had 


sufficient time to cool to 4° C.  In these instances, the samples will be considered properly 


preserved as long as they were placed on ice immediately after they were collected.  


 


2.6 Sample Custody 


 


Samples shall be handled and transported according to the sample custody procedures discussed in 


the PBW SOP No. 2 (Sample Custody, Packaging, and Shipment).  The sample collector shall 


document each sample on the Chain-of-Custody and Request for Analysis form (Figure SOP-2-1). 


 


2.7 Field Measurements 


 


Specific conductance, pH, and temperature measurements may be performed on water samples at 


the time of sample collection.  Data obtained from these (or other) field water quality 


measurements will be recorded on the appropriate sampling records.  Separate aliquots of water 


shall be used to make field measurements (i.e., sample containers for laboratory analysis shall not 


be reopened).  


 


For groundwater samples, field measurement intervals will be 5 minutes and at least four readings 


will be taken during the course of micro-purging the well (i.e., the well will be purged for a 


minimum of 20 minutes).  If the parameters have not stabilized after 20 minutes, field 


measurements and purging will continue until two consecutive readings have stabilized to within 


the following limits: 


 
• Specific conductance+/-10% 
 
• pH +/-0.1 pH units 
 
• temperature +/-1° C 
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2.8 Temperature Measurement 


 


Temperature will be measured directly from the water source or from a separate sample aliquot.  


Temperature measurements will be made with a mercury-filled thermometer, bimetallic-element 


thermometer or electronic thermistor. All measurements will be recorded in degrees Celsius (°C ). 


 


 


2.9 pH Measurement 


 


A pH measurement will be made by dipping the probe directly into the water source or into a 


separate sample aliquot.  Prior to measurement, the container in which the field parameter sample 


will be collected will be acclimated to the approximate temperature of the sample.  This can be 


accomplished by immersing the container in water removed from a well during the purging 


process.  The pH measurement will be made as soon as possible after collection of the field 


parameter sample, preferably within a few minutes, using a pH electrode.  The value displayed on 


the calibrated instrument will be recorded after the reading has stabilized.  If the value falls 


outside of the calibrated range, then the pH meter will be recalibrated using the appropriate buffer 


solutions. 


 


 


2.10 Specific Conductance Measurement 


 


Specific conductance will be measured by dipping the probe directly into the water source or into 


a separate sample aliquot.  The probe must be immersed to the manufacturer's recommended 


depth.  Specific conductance will be reported in micromhos/cm at 25° C.   


 
The value displayed on the calibrated instrument will be recorded after the reading has stabilized.  


If the value falls outside of the calibrated "range" set by the range dial on the instrument, then the 


range setting will be changed to a position that gives maximum definition.  If the specific 


conductance value falls outside of the calibrated range of the conductivity standard solution, then 


the instrument will be recalibrated using the appropriate standard prior to measurement. 
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2.11 Equipment Calibration 


 


Equipment used to measure field parameters will be calibrated by PBW personnel according to 


manufacturer’s instructions. Calibration checks will be performed at least once prior to and at 


least once following each day of instrument use in the field and the results will be documented on 


the Sampling Record for each sampling station. 


 


 


3.0 DOCUMENTATION 


 


 


3.1 Groundwater Sampling Record 
 


Each sampling event for each monitoring well will be recorded on a separate Groundwater 


Sampling Record form.  The documentation should include the following: 


 
A. Project identification; 
 
B. Location identification; 
 
C. Sample identification(s) (including quality control samples); 
 
D. Date and time of sampling; 
 
E. Purging and sampling methods; 


 
F. Sampling depth; 


 
G. Name(s) of sample collector(s); 
 
H. Inventory of sample bottles collected including sample preservation (if any), number, 


and types of sample bottles; 
 


I. Total volume of water purged; 
 
J. Results of field measurements and observations (time and cumulative purge volume, 


temperature, pH, specific conductance, turbidity, sediment, color, purge rate); 
 
K. Equipment cleaning record; 
 
L. Description and identification of field instruments and equipment; and 
 
M. Equipment calibration record. 
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When the sampling activity is completed, the Groundwater Sampling Record will be checked by 


the PBW Project Manager or his/her designee, and the original record will be placed in the PBW 


project file. 


 


 


4.0 QUALITY CONTROL 


 
 
4.1 Chain-of-Custody and Request for Analysis Form 


 


A Chain-of-Custody and Request for Analysis form (CC/RA form) will be filled out as described 


in the PBW SOP No. 2.  


 


 


4.2 Equipment Cleaning 


 


Sample bottles and bottle caps will be cleaned and prepared by the analytical laboratory or their 


supplier using standard EPA-approved protocols.  Sample bottles and bottle caps will be 


protected from dust or other contamination between time of receipt by PBW and time of actual 


usage at the sampling site. 


4.3 Records Review 
 


The PBW Project Manager or designated QA reviewer will check and verify that documentation 


has been completed and filed per this procedure. 
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Pastor, Behling & Wheeler, LLC . 
 


STANDARD OPERATING PROCEDURE No. 13 
 


FIELD MEASUREMENT OF OXIDATION-REDUCTION POTENTIAL (ORP) 
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed for the field 


measurement of oxidation-reduction potential in water samples.  If necessary to accommodate 


specific field conditions, modifications of these procedures may be made when approved and 


documented by the PBW Project Manager. 


 


 


2.0 PROCEDURES 


 
 
2.1 Explanation of Method 


 


The potential difference measured between an indicator electrode and a reference electrode in a 


water sample is the oxidation-reduction potential (ORP) of the water. Indicator electrodes are 


typically made of platinum and reference electrodes are commonly either calomel or Ag/AgCl 


electrodes with a KCl electrolyte solution.  The reference electrode provides a constant electrode 


potential for comparison to the potential at the platinum electrode.   


 


The oxidation-reduction potential of water samples is most commonly reported relative to the 


standard hydrogen electrode, as Eh.  Therefore, the oxidation-reduction potential of a water 


sample measured using a platinum indicator electrode and reference electrode must be corrected 


for the half-cell potential of the reference electrode in order to provide an Eh estimate for the 


water. 
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2.2 Instrumentation and Equipment 


 


Measurement of ORP requires the following equipment: 


 


1. pH meter reading millivolts OR ORP meter such as Orion Model 98-75  
 
2. Combination ORP electrode (Pt electrode with reference electrode) OR Reference 


electrode1 (calomel or Ag/AgCl) and  platinum electrode 
 
3. Reference electrode filling solution, as required for some combination ORP 


electrodes2 


 
4. Calibration standard (Zobell or Light’s solution) 
 
5. Clean (e.g., deionized) water for probe cleaning  
 
6. Squeeze bottle for clean water 
 
7. Clean container for sample water during measurement 
 
8. Electrode cleaning solution 


 


 


2.3 Instrument Checks 


 


It is not possible to calibrate ORP electrodes over a range of conditions.  Instead, standard 


solutions of known redox potential for specific indicator electrodes (i.e., Pt electrode) are used to 


check the electrode response at the temperature of measurement.  Calibration checks should be 


performed and recorded on the Eh Data Sheet (Figure SOP-13-1) prior to each sample 


measurement as follows: 


 


1. Assemble meter with either combination ORP electrode or set of platinum and 
reference electrodes. 


 
2. If needed, select appropriate filling solution and fill reference electrode with fresh 


solution. 
                                                 
1   The reference electrode and the filling solution must be recorded with ORP measurements. 
 
2   If a combination ORP electrode is used, it may be possible to select the appropriate electrolyte filling solution for the 


reference electrode.  For sample waters of low ionic strength (< 10,000 mg/L TDS), use the filling solution that matches the 
potential of a calomel electrode.  For higher ionic strength waters (> 10,000 mg/L TDS), use 4N KCl saturated with 
Ag/AgCl.   
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3. Place standard solution in clean container. 
 
4. Measure and record temperature of standard solution (T1) in  degrees C. 
 
5. For Zobell’s solution, calculate the theoretical potential at the measured temperature 


using the following equation: 
 


Eh(Zobell)  = 428  + 2.2*(25 - T) = _____ mV 
 
6. For Light’s solution, the theoretical potential at 25°C is 675 mV. (note: no 


temperature correction data available for Light’s solution) 
 
7. Measure and record the potential of the standard solution in mV. 
 
8. Correct the measured potential of Zobell’s solution for the half-cell potential of the 


reference electrode using the potential of the reference electrode for the temperature 
of measurement (T1) given in Table 1 below. 


 
Eh(Standard) = E(Standard), observed + E(ref. electrode), at T1 = _____ mV 


 
 


Table 1.  Half-Cell Potential of Reference Electrode at T 
 


Temperature (°C) Calomel 4N KCl saturated Ag/AgCl  


10 251 mV 214 mV 


20 244 mV 204 mV 


25 241 mV 199 mV 


30 238 mV 194 mV 


 
 


9. Compare the corrected, measured potential of the standard solution (step 8) to the 
theoretical potential at the measured temperature (calculated in step 5 or 6).  If the 
values are more than ±10 mV different, the meter and electrode functions should be 
checked as follows: 


 
(a) recheck temperature of standard solution 
(b) replace electrode filling solution 
(c) clean electrodes (refer to Section 4.1) 
(d) replace standard with new mix of solution 


 
Note: If the temperature of the standard solution is much higher or lower than 25°C 
(i.e., ± 15 degrees C), then the half-cell potential of the reference electrode may 
deviate significantly from the values given in Table 1.  In this case, the proper 
function of the ORP measurement system cannot be verified.  
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Alternate procedures are available to check the function of the ORP measurement 
system but require two reference electrodes, one that is known to be functioning 
properly.  Refer to APHA Method 4500-H, Section 5.b. for a description of the 
alternate procedures. 


 
10. Check initial measurement of standard solution.  Measurements should agree within 


10 mV.  If the measurements do not agree, the meter and electrode functions should 
be checked as described in step 9. 


 
 


2.4 Sample Measurement 


 


After measurement of the standard solution confirms the electrode function, measure the redox 


potential of the water sample as follows: 


 
1. Thoroughly clean the outside of the electrode(s) with deionized water prior to 


introducing to the sample water. 
 


2. Measure and record sample temperature (T2) in  degrees C.   
 


Note:  If the sample temperature is more than approximately 10 degrees C higher or 
lower than the temperature of the standard solution previously measured, the sample 
measurement may require additional time to stabilize due to drift in the reference 
electrode potential.  Efforts should be made to maintain the standard solution at 
approximately the same temperature as the sample waters to be measured. 


 
3. Immerse the ORP electrode(s) in the sample water. 
 
4. Wait 2 minutes and then record the measured potential in mV. 
 
5. Correct the measured potential of the sample solution for the half-cell potential of the 


reference electrode at the temperature of measurement (T2) (refer to Table 1): 
 
 


Eh(Sample) = E(Sample), observed + Eh(ref. electrode), at T2  = _____ mV 
 


These steps must be documented on the attached Eh Data Sheet for each sample 
measurement. 


 


 


2.5 Documentation and Record Management 
 


Calibration information will be recorded on the Eh Data Sheet.  ORP measurements will also be 


recorded on the Eh Data Sheet (Data Record, page 2 of 2) with associated calculations to compute 
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Eh from ORP measurements.  ORP measurements will not be reported as Eh data without first 


performing the correction calculations. 


 


 


3.0 QUALITY ASSURANCE/QUALITY CONTROL 


 
 
3.1 Electrode Maintenance and Storage 


 


Contamination of the electrode surface, salt bridge, or internal electrolyte solution in the case of 


reference electrodes can lead to excessive drift, poor electrode response, and artifact potentials 


(electrode “poisoning”).  


 


 


3.2 Routine Maintenance for Intermittent Use 


 


The reference electrode should be cleaned for storage following each series of measurements or 


daily, as follows: 


 
Empty reference electrode of filling solution and rinse thoroughly with distilled water.  
The electrode should be stored filled with distilled water and should be labeled as so.  If 
salt deposits have formed on the outside of the electrode casing, clean with a dilute acid 
or detergent solution and rinse thoroughly with distilled water.  


 
The Pt indicator electrode should be cleaned daily by rinsing with distilled water and should be 


stored in distilled water between uses.   


 


 


3.3 Long-term Maintenance 


 


Follow manufacturer’s instructions for long-term maintenance, cleaning and rejuvenation of 


electrodes.  If excessive drift occurs or erratic performance of electrodes is observed in a standard 


solution after appropriate cleaning, refilling or regeneration procedures, discard the faulty 


electrode and use a new one.  
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3.4 Records Review 
 


Calculations will be checked before any ORP or Eh data are reported for use on a project.  The 


calculation check will be documented by the reviewers initials and date of review on the Eh Data 


Sheet. 


 


 


 


4.0 REFERENCES 


 


American Public Health Association (APHA), 1995.  Standard Methods for the Examination of 
Water and Wastewater, 19th Edition.  Published by APHA, American Water Works 
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American Society for Testing and Materials (ASTM), 1993.  Standard Practice for Oxidation-


Reduction Potential of Water, D-1498-93. 
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Pastor, Behling & Wheeler, LLC  


 
STANDARD OPERATING PROCEDURE No. 17 


 
FIELD MEASUREMENT OF DISSOLVED OXYGEN (DO) 


 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed for the field 


measurement of dissolved oxygen in water samples.   If necessary to accommodate specific field 


conditions, modifications to the procedure may be made when approved and documented by the 


PBW Project Manager. 


 


 


2.0 PROCEDURES 


 


 


2.1 Explanation of Dissolved Oxygen and Methodology 


 


Dissolved oxygen (DO) refers to the volume of oxygen that is contained in water.  Oxygen enters 


the water by photosynthesis of aquatic biota and by the transfer of oxygen across the air-water 


interface.  The amount of oxygen that can be held by the water depends on the water temperature, 


salinity, and pressure.  Gas solubility increases with decreasing temperature (i.e., colder water 


holds more oxygen).  Gas solubility increases with decreasing salinity (i.e., freshwater holds more 


oxygen than does saltwater).  Both the partial pressure and the degree of saturation of oxygen will 


change with altitude.  Finally, gas solubility decreases as pressure decreases.  Thus, the amount of 


oxygen in water decreases as altitude increases because of the decrease in relative pressure. 


 


Flowing water is more likely to have high dissolved oxygen levels than stagnant water because of 


the water movement at the air-water interface.  In flowing water, oxygen-rich water at the surface 


is constantly being replaced by water containing less oxygen as a result of turbulence, creating a 


greater potential for exchange of oxygen across the air-water interface.  Because stagnant water 


undergoes less internal mixing, the upper layer of oxygen-rich water tends to stay at the surface, 


resulting in lower dissolved oxygen levels throughout the water column.  Oxygen losses readily 


 
   
 







SOP No. 17  October 25, 2011 
Page 2 of 5   


occur when water temperatures rise, when plants and animals respire, and when microbes 


aerobically decompose organic matter. 


 


The Membrane Electrode Method (such as that used on the YSI Model 55) is ideal for field 


dissolved oxygen (DO) testing.  Polarographic or galvanic oxygen-sensitive membrane electrodes 


are composed of two metal electrodes in contact with a supporting electrolyte that is separated 


from the test solution by a selective membrane.  Indicator electrodes are typically made of 


platinum and reference electrodes are commonly either calomel or Ag/AgCl electrodes with a 


KCl electrolyte solution.   The reference electrode provides a constant electrode potential for 


comparison to the potential at the platinum electrode.  A thin permeable membrane, stretched 


over the sensor, isolates the electrodes from the environment while allowing gases to enter.  


When a polarizing voltage is applied to the sensor electrodes oxygen, which has passed through 


the membrane, reacts at the cathode causing a current flow.  The membrane passes oxygen at a 


rate proportional to the pressure difference across it.  Since oxygen is rapidly consumed at the 


cathode, it can be assumed that the oxygen pressure inside the membrane is zero.  Hence, the 


force causing the oxygen to diffuse through the membrane is proportional to the partial pressure 


of oxygen outside the membrane.  As oxygen partial pressure varies, so does the oxygen diffusion 


through the membrane.  This causes the probe current to change proportionally.  


 


 


2.2 Instrumentation and Equipment 


 


Typically, obtaining a field DO measurement requires the following equipment: 
 


1. Membrane Electrode-type Dissolved Oxygen meter 
 
2. Platinum indicator electrode and reference electrodes of either calomel or Ag/AgCl 
 
3. KCl reference electrode filling solution 
 
4. Clean (e.g., deionized) water for probe cleaning  
 
5. Squeeze bottle of clean water 
 
6. Membrane/O-ring & KCl kit for probe cleaning and replacement  
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2.3 Instrument Checks and Calibration 


 


 


2.3.1 Probe Operation and Precautions 


 


Membrane life depends on usage.  Membranes will last a long time if installed properly and 


treated with care.  Erratic readings are a result of loose, wrinkled, damaged, or fouled membranes, 


or from large (more than ½ inch dia.) bubbles in the electrolyte reservoir.  If erratic readings or 


evidence of membrane damage occurs, replace the membrane and the KCl solution.  The average 


replacement interval is two to four weeks. 


 


1. If the membrane is coated with oxygen consuming material (e.g., bacteria) or 


oxygen evolving organisms (e.g., algae), erroneous readings may occur. 


 


2. Chlorine, sulfur dioxide, nitric oxide, and nitrous oxide can affect readings by 


behaving like oxygen at the probe.  If you suspect erroneous readings, it may be 


necessary to determine if these gases are present.  


 


3. Avoid any environment that contains substances that may attack the probe 


materials.  Examples of some of these substances are concentrated acids, 


caustics, and strong solvents.  Probe materials that come in contact with the 


sample include FEP Teflon, acrylic plastic, EPR rubber, stainless steel, epoxy, 


polyetherimide and the polyurethane cable covering. 


 


4. For correct probe operation, the gold cathode must always be bright.  If it is 


tarnished, which can result from contact with certain gases, or plated with silver, 


which can result from extended use with a loose or wrinkled membrane, the gold 


surface must be restored.  To restore the cathode you may either return the 


instrument to the factory, or clean it using a meter-specific reconditioning kit.  


Never use chemicals or abrasives not supplied with the kits. 


 


5. It is also possible for the silver anode to become contaminated, which will 


prevent successful calibration.  To clean the anode, remove the O-ring and 


membrane and soak the probe overnight in a 3% ammonium hydroxide solution.  
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Next, rinse the sensor tip and KCl reservoir with deionized water, add new KCl 


solution, and install a new membrane and O-ring.  Turn the instrument on and 


allow the system to stabilize for at least 30 minutes.  If, after several hours, you 


are unable to calibrate, return the instrument to the manufacturer for service. 


 


6. If the sensor O-ring is worn or loose, replace it with an appropriate O-ring. 


 


7. To keep the electrode from drying out, store the probe in the instrument 


calibration chamber with a small piece of moist towel or sponge. 


 


8. Consult the operations manual of the electrode instrument for the correct, 


instrument-specific calibration procedure. 


 


 


2.4 Sample Measurement Procedures for Groundwater 


 


Dissolved oxygen measurements should be taken during well purging and immediately before 


and after sample acquisition using a direct-reading meter.  Because most well purging techniques 


allow aeration of collected groundwater samples, it is important to minimize potential aeration by 


taking the following precautions.   


 


1) Purge well with a peristaltic pump to prevent downhole aeration of the sample in 
wells screened across the water table.  Well drawdown should be kept to a 
minimum as described in the PBW SOP No. 12 (Water Quality Sampling).  The 
pump tubing should be immersed alongside the dissolved oxygen probe beneath 
the water level in the sampling container (i.e., a flow-through cell).  This will 
minimize aeration and keep water flowing past the dissolved oxygen probe’s 
sampling membrane.   If bubbles are observed in the tubing during purging, the 
flow rate of the pump must be slowed. 


 
2) Dissolved oxygen measurements can be used as a stabilizing parameter in 


conjunction with other indicator parameters (i.e., pH, temperature, conductivity, 
etc.) to distinguish between formation water and stagnant casing water.  Once 
these parameters have stabilized (typically ± 10% for DO), a representative DO 
measurement can be recorded from the in-line flow cell.  Of the stabilization 
indicator parameters used above, DO usually requires the longest time for 
stabilization. 
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2.5 Documentation 
 


All measurement results should be recorded according to procedures outlined in the PBW SOP 


No. 1 (Field Documentation).  The instrument manufacturer, model number and unique 


identification number should also be recorded with the measurement data. 


 


 


3.0 QUALITY ASSURANCE/QUALITY CONTROL 


 


Field measurements will be reviewed prior to their use on a project.  The project manager or 


designated reviewer will verify the DO data and also confirm that documentation has been 


completed per this procedure.   


 


 


4.0 REFERENCES 


 


EPA, 1995.  Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures. 
 
YSI Inc., 1994.  Operations Manual for YSI Model 55 Handheld Dissolved Oxygen System 


(Membrane Electrode Instrument). 
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1.0  INTRODUCTION 


 


 


1.1 Purpose 


 


This Quality Assurance Plan is one of several documents that describe the procedures to be used in conducting 


groundwater investigations at the American Chrome and Chemicals Inc. (ACC or Elementis) Facility in Corpus 


Christi, Texas.  This plan has been prepared in response to Section VII.1.B(i) of the U.S. EPA Region VI 


Administrative Order on Consent (AOC).  Section VII.1.B(i) describes the work to be performed as part of the 


Interim/Stabilization Measures.  Specifically, Section VII.1.B(i) requires that ACC submit a quality assurance 


plan for the Groundwater Investigation.  This Quality Assurance Plan (QAP or “the plan”) is submitted as 


Appendix C of the Groundwater Investigation Work Plan (Work Plan). 


 


Other plans that describe procedures to be used during the groundwater investigations at the Facility are the 


Health and Safety Plan and the Field Sampling Plan (Appendix A and B of the Groundwater Investigation Work 


Plan, respectively).  Together, the Health and Safety Plan (HASP), the Field Sampling Plan (FSP), and the QAP 


constitute the field and laboratory manuals for this project.  Due to the use of cross-referencing between the 


Groundwater Investigation Work Plan, the HASP, the FSP, and the QAP, these plans will be used together as a 


field and laboratory manual during and after the field activities.  Cross-referencing was used to limit the amount 


of redundancy between the plans. 


 


The purpose of the QAP is to describe the quality assurance and quality control (QA/QC) procedures that will be 


followed for this investigation. 


 


 


1.2 Site Description  


 


The facility is an operating chromium manufacturing plant located at 3800 Buddy Lawrence Drive in Nueces 


County, northwest of Corpus Christi, Texas.  The facility is in a highly industrialized area along the south bank 


of the Corpus Christi Inner Harbor.  Several petroleum refineries bound the facility.  In addition, numerous 


underground pipelines transporting a wide variety of raw and finished products traverse the ACC property.  


Many of the Facility wells have been affected by benzene and other hydrocarbon products (from off-site 


sources) and chromium.   Groundwater is intercepted near the ship channel in by a series of recovery wells, 
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horizontal interceptor trenches, and a barrier wall.  These systems recover groundwater impacted by chromium 


and hydrocarbons.  These systems also recover phase-separated hydrocarbons (PSH). 
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2.0  PROJECT ORGANIZATION AND RESPONSIBILITIES 


 
 


The following individuals will play key roles in providing for the QA/QC during the site groundwater 


investigations. 


 


 


Company Name Title Responsibilities 
EPA Region VI Dale Thrush Project Manager Responsible for EPA project oversight. 
American Chrome 
& Chemicals Inc. 


Dr. Joel Barnhart Project Manager 
Responsible for communication with the EPA 
Project Manager and PBW Project Manager.   


Pastor, Behling & 
Wheeler, LLC 
(PBW) 


Keith Wheeler  Project Manager 
Responsible for overall project quality of data 
collected and analyzed during the 
investigation, and reporting of this data. 


Eric Pastor 
Quality Assurance 
Coordinator 


Responsible for ongoing review, monitoring, 
auditing, and evaluation of the performance of 
the QA program related to both field and 
laboratory QA/QC procedures. 


John Brayton 
PBW Field Project 
Supervisor 


Responsible for ensuring that the site 
investigation activities are performed in 
conformance with the Field Sampling Plan. 


AnalySys, Inc. 


Kathy Wilson 
Quality Assurance 
Coordinator 


Responsible for laboratory QA/QC. 


Shawna Biggs Project Manager 


Responsible for analytical activities.  Will 
work closely with the QA/QC officer and the 
PBW Project Manager regarding analytical 
QA/QC requirements. 


 


QA/QC problems or deficiencies identified by the Quality Assurance Coordinator during the review, 


monitoring, and auditing process will, as appropriate, be brought to the attention of the PBW Project 


Manager.  If QA/QC problems or deficiencies requiring corrective action occur, the PBW project 


manager or the PBW Quality Assurance Coordinator will recommend such action.
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3.0  QUALITY ASSURANCE OBJECTIVES FOR DATA MEASUREMENT 


 


 


The primary data quality objective for this project is to obtain data of acceptable accuracy, precision, and 


completeness that are comparable and representative of site conditions.  Definitions of these parameters 


that will be used to assess the quality of data generated during the investigations are given below: 


 


• Accuracy – the degree of agreement of a measurement with an accepted reference or true 


value. 


• Precision – a measure of agreement among individual measurements under similar 


conditions.  Usually expressed in terms of the standard deviation. 


• Completeness – the amount of valid data obtained from a measurement system compared 


to the amount that was expected and needed to be obtained to meet the project data goals. 


• Representativeness – a sample or group of samples that reflect the characteristic of the 


media at the sampling point.  It also includes how well the sampling point represents the 


actual parameter variations that are under study. 


 


The goals for accuracy, precision, and completeness are presented below.  In order to meet the objectives 


outlined in this table, QA/QC samples will be submitted as described in the Work Plan and QA/QC 


assessment procedures will be implemented.  The procedures for assessing the accuracy, precision, and 


completeness are described in the Laboratory QA/QC Program Description (Laboratory QAP, Attachment 


A) and PBW’s standard procedure for data evaluation (Attachment B). 


 


Precision, Accuracy, and Completeness Objectives 


Measurement 


Parameter 
Reference 


Precision    


Std. Dev. 
Accuracy Completeness 


Hexavalent 


Chromium 


3500-Cr B     


(APHA, 1995) 
20% ± 25% 90% 


Total 


Chromium 


6020A    


(USEPA, 1996) 
20% ± 25% 90% 
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1.0  INTRODUCTION 


 


 


1.1 Purpose 


 


This report presents the response of American Chrome & Chemicals Inc. (Elementis) to Section 


VII.1.B(i) and VII.2.A of the U.S. EPA Region VI Administrative Order on Consent (AOC) for their 


facility in Corpus Christi, Texas.  Section VII.1.B(i) describes the work to be performed as part of the 


Interim/Stabilization Measures.  Specifically, Section VII.1.B(i) requires that Elementis submit an Interim 


Measures (IM) Groundwater Investigation Work Plan that satisfies the following requirements: 


 


Section  Description 


 


VII.1.B.(i)(a) Set out a plan to characterize and determine the lateral and vertical extent of 


Chemicals of Concern (COCs) to decreasing concentrations below the IM 


Preliminary Remediation Goals (IM PRGs) in groundwater in the IM Area 


 


VII.1.B.(i)(b) Provide maps that include sample locations and acceptable existing data to show 


current conditions of COC-containing groundwater and proposed locations for 


additional samples to be collected to characterize and determine the extent of 


COCs in groundwater. 


 


VII.1.B.(i)(c) Propose locations for additional temporary sampling points and monitoring wells 


and/or piezometers to be installed and to collect adequate samples sufficient to 


characterize and determine the extent of COCs in groundwater in the IM Area to 


decreasing COC concentrations to less than the IM PRGs.  Samples shall be 


collected and analyzed in accordance with EPA approved procedures and 


SW846 analytical methods with detection limits less than the Texas State 


Surface Water Quality Standards. 


 


Section VII.2.A describes the work to be performed as part of the Facility Investigation and Corrective 


Measures Study (FI/CMS).  Specifically, Section VII.2.A requires that Elementis submit an FI/CMS 


Work Plan that satisfies the following requirements: 
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Section  Description 


 


VII.2.A.(i) Submit a Work Plan to address COC contamination in Media (defined as 


groundwater and contaminated soils in seep areas where the soil contamination 


is contributing to or attributable to COC groundwater contamination) at the part 


of the Facility not addressed in the Interim Measures (IM) Investigation.  The 


FI/CMS Work Plan shall include a sampling plan and a quality assurance plan 


either directly or by reference. 


 


VII.2.A(ii) Collect and analyze samples in accordance with EPA approved procedures and 


SW 846 methods and detection limits less than the Facility Preliminary 


Remediation Goals (Facility PRGs). 


 


VII.2.A(iii) Establish Facility PRGs for the COCs that are protective of human health and the 


environment. 


 


Previously, Pastor, Behling & Wheeler, LLC (PBW) prepared two separate work plans to respond to the 


above requirements (PBW, 2002a; 2003).  For this updated submittal, the two work plans have been 


consolidated into a single document, referred to hereafter as the Groundwater Investigation Work Plan.  


This Groundwater Investigation Work Plan is submitted to satisfy Sections VII.I.B and VII.2.A of the 


AOC.   


 


In the AOC, the “Facility” is defined as the area of contamination beyond the Coastal Refinery property 


boundary north, northeast, and east of the Coastal Refinery East Plant-North, and extending onto or under 


the portion of the American Chrome & Chemicals (formerly Elementis Chromium) property located east 


of Cantwell Lane and to the Inner Harbor Ship Channel (Figure 1).  The IM Area, shown on Figure 1, is 


defined as that portion of the Facility within 350 feet landward of the mean high tide mark.  In this report, 


Facility refers to only the portion of Elementis’ property as defined in the AOC, while “the site” or “the 


facility (lowercase)” refers to the entire Elementis’ property.  This Work Plan addresses the Elementis IM 


and Facility Areas as shown on Figure 1. 


 


 


ACC GW Investigation Work Plan.doc   2







  October 25, 2011  
 


1.2 EPA 2011 Letter and Elementis Responses 


 


In a letter received by Elementis on September 2, 2011, the EPA noted that they were unable to approve 


the original documents (listed below) at this time.  Pursuant to Section VII of the Order, the EPA 


requested that Elementis modify and re-submit the following documents (referred to as the EPA 


2002/2003 documents in this report): 


1) Interim Measures – Groundwater Investigation Work Plan (submitted December 2002a) 
2) Interim Measures – Preliminary Remediation Goal Report (submitted December 2002) 
3) Facility Investigation/Corrective Measures Study Work Plan (submitted January 2003) 


The EPA requested that Elementis incorporate the following comments in the revised documents: 
 
Comment No.1 – Evaluate source control options and the potential for ongoing releases from process 


units. 
 
Comment No. 2 – Evaluate the horizontal and vertical extent of chromium concentration in the first 


water-bearing zone. 
 
Comment No. 3 – Evaluate the horizontal and vertical extent of chromium contamination in the second 


water-bearing zone. 
 
Comment No. 4 – Incorporate all relevant sampling activities and other data that have been collected 


since submittal of the draft plans. 
 
Comment No. 5 – The COC list should include total chromium, hexavalent chromium and trivalent 


chromium.   
 
Elementis’ responses to the above comments are provided below: 
 
Response No. 1 – Elementis’ response is provided in Appendix C of the IM PRG Report (PBW, 2011). 
 
Responses No. 2 through 4 –  


• Since the original documents were submitted to the EPA in 2002/2003, Elementis has continued 
to monitor the groundwater network at the Site under the Texas Commission on Environmental 
Quality’s (TCEQ’s) approved sampling and analysis plan and provided annual reports to the 
TCEQ documenting the sampling activities and results.   


• After submitting the EPA 2002/2003 documents, Elementis began analyzing groundwater 
samples for total chromium in addition to hexavalent chromium.   


• Elementis’ 2010 Annual Report was submitted to the TCEQ in April 2011 and approved by letter 
dated July 29, 2011.  Maps and tables in the IM PRG Report (PBW, 2011) have been updated to 
include the relevant data from the 2010 Annual Report.  Appendix B of the IM PRG Report 
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(PBW, 2011) has been updated with historical groundwater monitoring results, including the past 
five years of total chromium data.   


• Previous findings and the available data suggest that the horizontal and vertical extents of 
chromium contamination in both the first and second water-bearing zones have been delineated.  
Nonetheless, the EPA has expressed concerns over the limited number of data points, especially 
in the second water-bearing zone.   


• Since Elementis submitted the original documents to the EPA in 2002/2003, El Paso has installed 
numerous monitoring wells in the first and second water-bearing zones at the Elementis facility; 
furthermore, El Paso has submitted several in-depth reports to the EPA discussing the results of 
their subsurface investigations.  In preparing this response, Elementis has not undertaken an 
exhaustive review of the El Paso reports, but it appears that in general the original Conceptual 
Site Model (CSM) developed for the site is still valid.  The CSM has been updated in the IM PRG 
report (PBW, 2011) as appropriate but does not consider El Paso’s installation and operation of 
the barrier wall and pumping systems located along the shoreline in the IM area.   


• To address the EPA concerns over chromium delineation, Elementis proposes a monitoring well 
network including key El Paso monitoring wells located on the Elementis property.  El Paso has 
agreed that Elementis can split samples from existing El Paso monitoring wells, as necessary, to 
more fully delineate the chromium plumes in the first and second water-bearing zones.  
Elementis’ work plan has been modified to identify the key El Paso wells that will be sampled to 
more fully delineate the chromium plumes. 


 
Response No. 5 – As noted in Section VII.A.(i) of the AOC, the COCs are hexavalent and trivalent 
chromium .  As discussed in this work plan, groundwater samples will be analyzed for total and 
hexavalent chromium using different analytical methods.  Trivalent chromium concentrations will be 
calculated by subtracting the hexavalent concentration from the total concentration.  As stipulated by the 
AOC, Elementis has developed IM PRGs for hexavalent and trivalent chromium.  Elementis does not 
consider total chromium as a COC; developing separate PRGs for total chromium would be redundant 
since they have already been developed for hexavalent and trivalent chromium. 
 


 


1.3 PRGs 


 


Elementis has proposed IM PRGs in groundwater of 49.6 ug/L for hexavalent chromium and 10,300 ug/L 


for trivalent chromium in the IM PRG Report (PBW, 2011).  We propose that the Facility PRGs be set 


equal to the IM PRGs, referred to as the PRGs in this submittal. 
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2.0  CURRENT GROUNDWATER CONDITIONS 


 


 


Existing monitoring and recovery wells at the Elementis facility are monitored quarterly, semi-annually, 


or annually   in accordance with the TCEQ-approved sampling and analysis plan.  The wells are gauged 


and sampled for hexavalent chromium, (and total chromium since about 2005).  The current groundwater 


conditions for the Facility (based on the fourth quarter 2010 monitoring results) were described and 


illustrated as part of the CSM presented in Elementis’ IM PRG Report (PBW, 2011).  The purpose of this 


section is to more closely evaluate the horizontal and vertical extent of chromium contamination in the 


first and second water-bearing zones based on the fourth quarter 2010 (and historical) monitoring results. 


 


 


2.1  Groundwater Flow Directions 


 


The general direction of groundwater flow in both the first and second water-bearing zones is northerly 


towards the ship channel.  Over the past few years, El Paso has installed numerous monitoring wells in 


the first and second water-bearing zones located in the Elementis IM and Facility Areas.  We understand 


that El Paso gauges the entire monitoring well network on the Elementis IM and Facility Areas semi-


annually or annually and submits an annual report to the EPA that includes the gauging data and 


potentiometric maps.  In addition, all first water-bearing zone wells on the Elementis facility, as well as 


those located on surrounding refineries, are gauged semi-annually as part of an Agreed Final Judgment 


(AFJ) between several of the refineries along the Corpus Christi ship channel and the TCEQ.  Gauging 


results and potentiometric maps are submitted semi-annually to the TCEQ.  Potentiometric maps 


generated from these comprehensive gauging events confirm that the groundwater flow directions beneath 


the IM and Facility Areas are northerly towards the ship channel. 


   


In the Elementis IM Area, El Paso has installed a barrier wall and operates groundwater recovery systems.  


El Paso is responsible for demonstrating hydraulic control of the first water-bearing zone in this area.  
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2.2 Lateral and Vertical Extent of COCs 


 


  As discussed in the IM PRG report (PBW, 2011), trivalent chromium values were calculated by 


subtracting the hexavalent from the total chromium values.  The chromium detected in groundwater 


occurs almost exclusively as hexavalent chromium (soluble form) and not as trivalent chromium 


(insoluble form) (see Table 1 of the IM PRG report), (PBW, 2011).  The maximum calculated trivalent 


chromium concentration (200 ug/L at MW-U26A) is about 50 times below the PRG of 10,300 ug/L for 


trivalent chromium; consequently, the remainder of this section focuses on hexavalent chromium only.   


 


 


2.2.1 First Water-Bearing Zone 


 


The lateral extent of hexavalent chromium in the IM Area has been delineated to below the PRG of 49.6 


ug/L.  As shown on Plate 6 in the IM PRG Report (PBW, 2011), the width of the plume exceeding the 


PRG is about 200 feet.  Based on the fourth quarter 2010 analytical results, the plume is bounded to the 


east and west by monitoring wells with hexavalent chromium concentrations less than the detection limit 


of 5 ug/L (RW-3 and PZ-7, respectively). 


 


In the Process Area, a number of borings were drilled and sampled in the 1980s to delineate the source 


area and provide a basis for locating monitoring wells (Dames & Moore, 1981).  The width of the plume 


in the source area is about 150 feet.  The shape of this elongated plume has remained consistent over time 


(Hall Southwest, 1991).  Monitoring well MW-U34, located near the suspected source of contamination 


(Sodium Dichromate Process Area) has had concentrations of hexavalent chromium as high as 3,620 


mg/L in 2002.  This well has not been sampled recently due to the presence of PSH.  Recently, El Paso 


has installed additional monitoring wells outside of the PSH plume in the Facility Area. Elementis 


proposes to sample select El Paso wells outside the PSH plume to confirm that the lateral extent of the 


chromium contamination is delineated below PRGs (see Section 3.0 of this report). 


 


 


2.2.2 Second Water-Bearing Zone 


 


A review of historical data from wells completed in the second water-bearing zone indicates that the 


thick, low permeability clay aquitard beneath the Facility is effectively preventing vertical migration of 


hexavalent chromium from the first water-bearing zone to the second water-bearing zone.  However, as 
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noted by the EPA, this conclusion is based on a limited number of data points.  El Paso has installed a 


number of wells in the second water-bearing zone beneath Elementis’ IM and Facility Areas as part of 


their on-going investigation.  Elementis proposes to sample select El Paso wells completed in the second 


water-bearing zone to confirm that the vertical extent of the chromium contamination is delineated below 


PRGs (see Section 3.0 of this report). 
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3.0  GROUNDWATER INVESTIGATION WORK PLAN 


 


 


The Work Plan presented below has been developed to: 1) confirm that the lateral and vertical extents of 


chromium contamination in the IM and Facility Areas have been adequately delineated in groundwater.   


 


 


 


3.1 Proposed Monitoring Well Network and Groundwater Investigation 


 


Elementis proposes to gauge and sample select monitoring wells located in the IM and Facility Areas.    


Table 1 lists the wells proposed for gauging or sampling.  The table indicates whether the wells monitor 


the first water-bearing zone (as shown on Figure 2) or the second water-bearing zone (as shown on Figure 


3).  The table also identifies whether the well is owned by Elementis or El Paso.  Well completion 


information for these wells is provided in Table 2.  A number of monitoring and recovery wells in the IM 


Area were originally installed by Elementis but transferred to El Paso when they assumed the 


responsibility for groundwater recovery operations in the IM Area.  Some of these wells are still sampled 


by Elementis as part of their approved sampling and analysis plan with the TCEQ.  Elementis does not 


propose to sample any of the recovery systems operated by El Paso as part of the chromium delineation 


effort because these wells are located within the interior portion of the co-mingled hydrocarbon and 


chromium plumes.  In addition, Elementis does not propose to sample monitoring wells with PSH, which 


eliminates a number of wells completed in the first water-bearing zone, both in the IM and Facility Areas.   


 


El Paso has agreed that Elementis can split samples from existing El Paso wells located within the 


Elementis IM and Facility Areas and analyze these samples for chromium.  In these instances, Elementis 


has assumed that El Paso will follow their approved sampling plans for gauging and purging the wells.  


Elementis’ representative will be present during the sampling event.  Elementis will provide their own 


sample bottles for chromium analyses, which will be filled at the same time El Paso fills their sample 


bottles.   
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Tasks associated with the groundwater monitoring activities involving Elementis’ wells are summarized 


below.  A Health and Safety Plan (HASP) for the field portion of the investigation is presented as 


Appendix A.  A Field Sampling Plan (FSP) is presented in Appendix B, and a Quality Assurance Plan 


(QAP) is provided in Appendix C.   


 


 


3.1.1 Task 1 – Fluid-Level Measurements  


 


Fluid-level measurements will be taken from each Elementis well prior to sampling the well.  Detailed 


field procedures for taking these fluid-level measurements are provided in Appendix B.  Measurements 


will be taken with an interface probe capable of detecting PSH.        


 


 


3.1.2 Task 2 – Groundwater Sample Collection 


 


Groundwater samples will be collected from Elementis wells using low-flow purging techniques in 


accordance with EPA guidance documents (USEPA, 1995) and the procedures provided in Appendix B.  


Monitoring wells will be purged with a peristaltic pump at a rate less than 250 mL per minute.  Fluid 


levels will be measured every 5 minutes and recorded.  The goal will be to limit the drawdown to less 


than 10 percent of the length of the saturated well screen.  If the initial fluid level is above the top of the 


screen, the goal will be to limit drawdown due to purging so that the fluid level in the well does not drop 


below the top of the screened interval.  Purge water will also be measured for stability parameters 


including turbidity, pH, temperature, specific conductivity, dissolved oxygen (DO), and oxidation 


reduction potential (Eh).  These stability parameters will be measured and recorded every 5 minutes and 


purging will continue until these parameters have stabilized.  The minimum purge time will be 20 


minutes.   


 


The sampling intake will be placed near the center of the well’s screened interval to ensure that most of 


the water pumped will be drawn in directly from the formation with little mixing of casing water.  Sample 


tubing will be replaced at each sampling location with new, clean tubing. 


 


If the well experience excessive drawdown at low-flow rates, the well will be evacuated till dry then 


sampled within 24 hours using a new disposable bailer after the well has saturated sufficiently for 


sampling. 
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Samples will be placed in laboratory-provided containers.  The bottles will contain the proper 


preservative as needed.  Each sample will be properly labeled and placed on ice to await delivery to the 


analytical laboratory for analysis under the proper chain-of-custody procedures (Appendix B).   


As part of the data quality program, field QA/QC blanks will be taken for water samples.  The types and 


frequency of field QA/QC samples are listed in Table 3. 


 


 


3.1.3 Task 3 – Groundwater Analyses  


 


Samples will be analyzed for total and hexavalent chromium using EPA-approved methods.  Total 


chromium will be analyzed using Method 6020A (USEPA, 1996).  Hexavalent chromium will be 


analyzed using Method 3500-CrB (APHA, 1995).  Trivalent chromium concentrations will be calculated 


by subtracting the hexavalent concentration from the total concentration.  The analytical parameters, 


methods and practical quantitation limits (PQLs) for each method are listed in Table 3.  As shown in 


Table 3, the PQLs are less than the proposed PRGs of 49.6 ug/L for hexavalent chromium and 10,300 


ug/L for trivalent chromium.   


 


The colorimetric method for analyzing hexavalent chromium (Method 3500-CrB) requires that the sample 


be filtered before analysis to reduce matrix interference.  These samples will be filtered in the laboratory.  


Because trivalent chromium concentrations will be calculated by subtracting the hexavalent chromium 


concentration from the total chromium concentration, the total chromium samples should be filtered as 


well to improve the accuracy of the calculated trivalent chromium values.  For total chromium, the 


samples will be field-filtered and collected in laboratory-supplied bottles that have been pre-preserved 


with nitric acid.   
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3.1.4 Task 4 – Data Evaluation and Report Preparation 


 


Data obtained from the previous tasks will be used to evaluate whether the lateral and vertical extents of 


the COCs have been delineated to decreasing concentrations below the PRGs in groundwater in the IM 


and Facility Areas.  A detailed report documenting the methods and findings of the investigation will be 


prepared.  This report will provide all supporting data, including descriptions of field procedures, field 


and analytical data, and chain-of-custody records.  Figures will be prepared illustrating the COC 


concentrations in both the first and second water-bearing zones.  If the data indicate that the COCs have 


not been adequately delineated, Elementis will recommend additional tasks to achieve this objective. 
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4.0  SCHEDULE 


 


 


As discussed previously, Elementis’ proposed groundwater monitoring network as described in this work 


plan consists of wells owned by Elementis and wells owned by El Paso.  We understand that the El Paso 


wells are sampled either semi-annually or annually.  Following EPA approval of the IM PRG Report and 


Groundwater Investigation Work Plan, Elementis will coordinate with El Paso to complete the monitoring 


event during El Paso’s next regularly scheduled monitoring event.  Within 90 days after the groundwater 


monitoring network (as listed in Table 1) has been sampled, Elementis will submit a Groundwater 


Investigation Report to EPA for review and approval.  
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TABLE 1


PROPOSED GROUNDWATER MONITORING NETWORK
ELEMENTIS IM AND  FACILITY AREAS


Well ID Owner


MW-U31 Elementis
MW-U36 Elementis
MW-U37 Elementis
MW-U38 Elementis
OW-U38 Elementis
OW-U42 Elementis
OW-U43 Elementis
PZ-5 Elementis
PZ-6 Elementis
PZ-7 Elementis
PZ-9 Elementis
EMWU1T El Paso
EMWU29T El Paso
EMWU31T El Paso
 


OW-L8 Elementis
OW-L14R Elementis
OW-L15 Elementis
EMWL6T El Paso
EMWL8T El Paso
EMWL9T El Paso
EMWL38T El Paso
EMWL39T El Paso
EMWL41T El Paso


First Water-Bearing Zone


Second Water-Bearing Zone


EMWL41T El Paso
 
 
 
 
 


Table 1 Proposed GW Monitoring Network.xlsx







TABLE 2


WELL COMPLETION INFORMATION
ELEMENTIS IM AND FACILITY AREAS


Top of   Total Depth Well Screened
Date Casing of Well Diameter Interval


Well ID Installed (ft. AMSL) (ft.  BGS) (in) (ft. BGS) Owner


MW-U31 04/12/00 13.69 30 4 10 - 30 Elementis
MW-U36 05/11/01 11.3 9 2 4-9 Elementis
MW-U37 03/24/03 28.23 27 2 7-27 Elementis
MW-U38 03/24/03 27.41 33 2 13-33 Elementis
OW-U38 05/18/90 14.32 14 4 3 - 14 Elementis
OW-U42 02/20/91 28.84 31 4 17-31 Elementis
OW-U43 02/20/91 27.22 28 4 14-28 Elementis
PZ-5 02/07/95 15.06 34 2 19 - 34 Elementis
PZ-6 02/08/95 14.81 26 2 12 - 22 Elementis
PZ-7 02/08/95 14.22 24 2 12 - 22 Elementis
PZ-9 02/08/95 12.05 23 2 unk Elementis
EMWU1T na 21.52 25 2 15-25 El Paso
EMWU29T na 27.82 27.5 2 17-27 El Paso
EMWU31T na 26.59 27.5 2 17-27 El Paso


OW-L8 09/02/81 25.03 61 2 80 - 90 Elementis
OW-L14R 12/12/03 27.79 82 2 72-82 Elementis
OW-L15 08/31/61 21.92 65 2 55-65 Elementis
EMWL6T na 23.03 89.5 2 79.5-89.5 El Paso
EMWL8T na 27.09 89 2 83.5-88.5 El Paso


First Water-Bearing Zone


Second Water-Bearing Zone


EMWL9T na 27.86 85.5 2 80-85 El Paso
EMWL38T na 28.68 84.5 2 74.5-84.5 El Paso
EMWL39T na 28.42 74 2 64-74 El Paso
EMWL41T na 27.54 92 2 82-92 El Paso
 
Notes:
na - not available


Table 2 Completion Data.xlsx







TABLE 3


SUMMARY OF ANALYTICAL PROGRAM
ELEMENTIS IM AND FACILITY AREAS


Analytical Analytical Proposed PQL Filtering and 
Parameter Method1 IM PRGs (ug/L) (ug/L) Preservation Requirements


Hexavalent Chromium 3500-Cr B 49.6 2 Filtered in lab; no field preservation


Total Chromium 6020A 10,300 100 Filtered in the field and collected in containers pre-preserved 
with nitric acid


Notes:  
1   Samples will be analyzed using EPA-approved methods as follows:


Method Reference
3500-Cr B      American Public Health Association (APHA), 1995.  Standard Methods for the Examination of Water and Wastewater, 19th Edition.  


Published by APHA, American Water Works Association, and Water Environment Assoiciation.


6020A United States Environmental Protection Agency (USEPA), 1983, revised 1996.  Methods for Chemical 
Analyses of Water and Wastes, EPA 600/4-79-020, March.


PQL = Practical Quantitation Limit
 


QA/QC BlanksQA/QC Blanks


Equipment Blanks - One equipment blank will be collected per 20 samples.


Duplicates - One duplicate will be collected per 20 samples.


Field Blanks - One field blank will be collected per sampling event.


Table 3 Summary of Analytical Program.xlsx
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1.0  INTRODUCTION 


 


 


1.1 Purpose 


 


This Health and Safety Plan presents the response of American Chrome & Chemicals Inc. (ACC or 


Elementis) Section VII.1.A(iii) of the U.S. EPA Region VI Administrative Order on Consent (AOC) for 


their facility in Corpus Christi, Texas.  Section VII.1.A(iii) specifies that ACC develop a Health and 


Safety Plan for investigations and corrective actions at the Facility.  The plan has been prepared to 


comply with the requirements of 29 CFR 1910.120 (b)(4).  The purpose of the plan is to assign personnel 


responsibilities, prescribe mandatory operating procedures, and to establish personal protective equipment 


requirements for the scope of work identified herein.  This Health and Safety Plan (HASP or “the plan”) 


is submitted as Appendix A of the Groundwater Investigation Work Plan. 


 


The provisions of this plan are mandatory for all Pastor, Behling & Wheeler, LLC (PBW) personnel 


assigned to field work, including subcontractors or other persons or entities involved, for or on PBW’s 


behalf, in site operations conducted as part of this project.  A copy of this plan will be kept on site at all 


times during field activities.  All personnel will complete the Safety Compliance Agreement attached in 


Attachment A of this plan. 


 


 


1.2 Plan Revisions 


 


The primary field task identified in the Groundwater Investigation Work Plan is groundwater monitoring 


and sampling.   Future activities could involve other field tasks, such as well installation, well 


abandonment, or remediation activities.  This HASP has been developed to cover a wide range of field 


activities but may be amended at any time to address future activities not covered in this submittal.       


 


The procedures presented herein are intended to serve as guidelines.  They are not a substitute for the 


sound judgment of on-site personnel.  Work conditions may change as the investigation progresses.  As 


appropriate, addenda to the plan will be provided by the Health and Safety Coordinator or Field Project 


Supervisor.  Prompt notification of changing work conditions requiring possible modification of this plan 


is the responsibility of the Field Project Supervisor.  Additional field tasks with unique hazards or risks 


may also require addenda to this plan.  In addition, procedures and equipment specified in this plan will 
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be reviewed and updated as new technologies and equipment are developed.  In any event, no changes to 


this plan will be implemented without prior approval of the Health and Safety Coordinator and ACC.  


 


 


1.3 Site Description 


 


The facility is an operating chromium manufacturing plant located at 3800 Buddy Lawrence Drive in 


Nueces County, northwest of Corpus Christi, Texas.  The facility is in a highly industrialized area along 


the south bank of the Corpus Christi Inner Harbor.  Several petroleum refineries bound the facility.  In 


addition, numerous underground pipelines transporting a wide variety of raw and finished products 


traverse the ACC property.  Many of the Facility wells have been affected by benzene and other 


hydrocarbon products (from off-site sources) and chromium.   Groundwater is intercepted near the ship 


channel by a series of recovery wells, horizontal interceptor trenches, and a barrier wall.  These systems 


recover groundwater impacted by chromium and hydrocarbons.  These systems also recover phase-


separated hydrocarbons (PSH). 
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2.0   KEY PERSONNEL ROLES AND RESPONSIBILITIES 


 


 


 
Title 


 
Name 


 
Phone Number 


 
ACC Project Manager 


 
Dr. Joel Barnhart (361) 880-7783 work 


(361) 728-3176 cell 


 
PBW Project Manager     


(Health and Safety Coordinator) 


 
Keith Wheeler 


 
(512) 671-3434 work 
(512) 632-9878 cell 


 
 


PBW Field Project Supervisor 
 


John Brayton 
 


(512) 671-3434 work 
(512) 695-8609 cell  


 
PBW Corporate                


Health and Safety Officer 


 
Matt Wickham 


 
(361) 573-6442 work 
(361) 652-1756 cell 


 
 


 


2.1 Health and Safety Coordinator 


 


The PBW Project Manager will also serve as the Health and Safety Coordinator.  As such, he will be 


responsible for field implementation of the plan.  This responsibility will include communicating site 


requirements to personnel, field supervision, and consulting with the Field Project Supervisor regarding 


appropriate changes to the plan.  The Health and Safety Coordinator has the ultimate responsibility for 


assuring that project personnel adhere to applicable PBW Health and Safety policies in addition to site-


specific safety rules. 


 


The specific responsibilities of the Health and Safety Coordinator during the field work are as follows: 


 


• Interfacing between ACC and PBW regarding health and safety issues that might 


arise; 


• Providing technical input for the pre-entry briefing and tailgate safety meetings when 


required; 


• Modifying health and safety equipment or procedures based on data gathered at the 


work site; and  
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• Providing occasional site audits, as appropriate, to verify adherence to the site safety 


requirements. 


 


 


2.2 Corporate Health and Safety Officer 


  


The PBW Corporate Health and Safety Officer generally will not be involved in day-to-day site activities.  


However, he will provide the following functions in support of field activities: 


 


• Review this plan and all addenda thereto; 


• Be available for consultation with the Health and Safety Coordinator; 


• Modify health and safety equipment or procedures based on data gathered at the site; and 


• Provide review and critique of emergency response actions, if any, required during 


performance of field activities. 


 


 


2.3 Field Project Supervisor  


 


The Field Project Supervisor (FPS) will be designated as the ranking PBW person on site at any given 


time.  The FPS will be responsible for implementing the plan during field operations.  These 


responsibilities include the following: 


 


• Conducting the pre-entry briefing with field personnel; 


• Informing personnel involved in the field operations of the proper procedures during 


emergencies; 


• Holding tailgate safety meetings at the beginning of each day; 


• Observing work party members for symptoms of overexposure or stress; 


• Immediately reporting any unusual or unsafe conditions to the Health and Safety 


Coordinator; 


• Verifying that all employees under his leadership work in a safe manner according to 


PBW policies and this plan; 


• Notifying the Health and Safety Coordinator of any significant changes in the field work 


program; and 
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• Maintaining copies of training certificates for on-site personnel at the site during the field 


activities. 


 


If the FPS is not at the work site at any given time, the Alternate FPS will be designated as the ranking 


PBW person and will assume the responsibilities of the FPS.   


 


 


2.4 Subcontractors 


 


Subcontractors will be obligated to comply with the applicable regulatory requirements of 29 CFR 1910 


and 29 CFR 1926.  Subcontractors shall bear the ultimate responsibility for all matters dealing with safety 


in the performance of their work.  This responsibility includes the safety of all persons and property and 


any and all employees of subcontractors that may perform work on their behalf.  This requirement will 


apply continuously regardless of time or place, and will in no way be altered because PBW personnel 


provide general directions as to the location where work should be performed.  The subcontractor, their 


employees, and any and all employees of subcontractors that may perform work on their behalf may be 


required to work with potentially hazardous substances.  The Field Project Supervisor will, to the best of 


his ability, inform subcontractors or their representatives of any potential fire, explosion, health, or other 


safety hazards that have been identified during operations.  At a minimum, the subcontractors shall adhere 


to the directions of the Field Project Supervisor.  A copy of this plan will be made available to all on-site 


subcontractors.  Subcontractor personnel participating in field activities shall be required to read this plan 


and sign a safety compliance agreement (Attachment A of this plan). 


 


The subcontractor will provide its own safety equipment in accordance with the requirements outlined in 


this plan.  The subcontractor shall provide PBW with evidence that its personnel assigned to the project 


have received the education, training, and medical surveillance described in this plan before the site 


activities are initiated. 
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3.0   HEALTH AND SAFETY RISK/HAZARD ANALYSIS 


 


A safety and health risk and hazard analysis was performed for each field activity contained in the scope 


of work.  Health and safety training, personal protective equipment and other safety procedures are based 


on the evaluation of potential hazards present at the site.  Before initiating any field activities, PBW will 


meet with the appropriate ACC personnel and determine whether a “Take Two” permit is needed for the 


proposed work.  A “Take Two” permit is ACC’s procedure for reviewing health and safety issues for 


proposed subcontractor activities and approving the work.  An “Excavation Permit” may also be required 


for fieldwork involving subsurface activities.  


 


 


3.1 Biological Hazards 


 


Poisonous snakes, spiders, and ticks are the biological hazards that are most likely to be encountered 


while performing this scope of work.  Care should be taken to avoid any potential biological hazards 


when at the site.  Level D personal protective equipment (PPE), as described in Section 5.0, should 


adequately protect against these biological hazards. 


 


 


3.2 Physical Hazards 


 


The physical hazards most likely to be encountered while overseeing construction activities are: 


 


• Heat or cold stress; 
• Large equipment and heavy machinery; 
• Lockout/Tagout; 
• Overhead lines and underground utilities; 
• Slips, trips, and falls;  
• Pinch point hazards; and 
• Explosion/Fire hazards. 


 


Heat or Cold Stress 


 


Adverse weather conditions are important considerations when planning and conducting site operations.  


Hot or cold weather can cause physical discomfort, loss of efficiency, and personal injury.  Heat stress 


HASP Updated 2011.docx   6







  October 25, 2011 
  


can be a significant hazard, especially in summer months for workers wearing protective clothing.  When 


ambient air temperatures are below 50 degrees F or above 70 degrees F or workers feel discomfort due to 


temperature, workers will be monitored for heat or cold stress. 


 


Symptoms of heat stress are: cramping; pale or clammy skin; tiredness or weakness; headaches, nausea or 


dizziness; fainting; high body temperature; hot, red or dry skin; rapid, strong pulse; or unconsciousness.  


If symptoms of heat stress are noted for a worker, the worker will be evaluated by measuring the heart 


rate for 30 seconds.  The heart rate should not exceed 110 beats per minute; if it does, the next work 


period will be shortened by one third.  If the pulse rate is 100 beats per minute at the beginning of the next 


rest period, the following work cycle should be shortened by one third. 


 


When air temperatures exceed 70 degrees F , the following general practices will also be followed: 


 


• Fluids will be provided to all site workers.  At a minimum, drinking water and cups will 
be located in the contaminant reduction zone.  Fluid-replacement drinks may be provided. 


 
• In hot weather, activities requiring the use of protective clothing or respiratory protection 


will be performed in the early morning or late afternoon, when practical. 
 
• In hot weather, the number of workers required to wear protective clothing will be 


minimized, as practical. 
 


Symptoms of cold stress are: shivering, numbness, low body temperature, drowsiness, and weakness. 


When air temperatures are below 50 degrees F or if workers feel discomfort due to temperature, cold 


stress will be monitored for all workers.  The most important factor in the prevention of cold stress is the 


wearing of adequate clothing.  The Field Project Supervisor will ensure that all workers wear adequate 


clothing.  In addition, when working in cold temperatures, the following procedures will be observed: 


 


• Frequent breaks or rest periods will be provided and workers will have a shelter from 
wind and moisture; 


 
• Hot drinks may be provided in some cases; and 


 
• Opportunities to change wet clothing or to don additional clothing will be provided. 


 


 


HASP Updated 2011.docx   7







  October 25, 2011 
  


Large Equipment and Heavy Machinery 


 


Construction and drilling operations and related activities present numerous hazards to workers.  The 


following safe work practices shall be followed during construction equipment operation: 


 


• All construction and drilling personnel must be continually aware of other’s positions in 
regard to equipment, and be extremely careful when assembling, lifting and carrying pipe 
and similar materials to avoid pinch point injuries or collisions; 


 
• When construction/drilling equipment is moved to another location, all movable/rotating 


parts shall be secured in a safe position.  Equipment will be removed from service via 
lockout/tagout when the unexpected or inadvertent movement of machine or energizing 
of circuits poses a threat to worker safety (see below); 


 
• Wherever possible, construction/drilling equipment or other vehicles shall be used to 


move and place materials and equipment.  When manual handling or placement is 
required, proper lifting techniques, including the use of the a buddy system shall be used 
to prevent sprain or strain injuries; 


 
• Impermeable gloves (e.g., nitrile, polyethylene, etc.) are recommended when handling 


grout, concrete, or other chemical substances to prevent irritation/absorption and burns 
due to the caustic or toxic nature of these materials;  


 
• All equipment shall be inspected by the equipment operator prior to beginning the work 


effort, and at least daily thereafter to ensure proper operating capability.  Defective 
equipment must be repaired or replaced prior to continued use or operation; 


 
• Construction/drilling equipment shall not be operated during thundershowers or during 


periods of potential lightning; 
 


• The construction/drilling contractor shall have documented safety and emergency action 
procedures for the equipment to be operated; 


 
• The construction/drilling contractor shall ensure that the equipment is well maintained, 


meets safety requirements, is inspected daily during use and has all the required safety 
equipment.  All tools and equipment shall be in good condition and adequate for the work 
to be performed; and 
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• To the extent possible, the terrain should be level and the condition of the ground such 
that unexpected movement of the equipment is unlikely.  If the slope of the terrain is 
hazardous, the Field Project Supervisor and construction foreman should select safe 
equipment locations.  In any case, all equipment locations shall be evaluated by the Field 
Project Supervisor and the construction foreman for potential hazards. 


 


Lockout/Tagout 


 


Equipment will be removed from service via lockout/tagout when the unexpected or inadvertent 


movement of machine or materials or energizing of circuits poses a threat to worker safety.  This 


procedure will ensure the proper deactivation of movable, electrically energized, pressurized equipment 


and systems, and systems containing hazardous material prior to repairing, cleaning, oiling, adjusting, or 


similar work.  At a minimum, PBW lockout/tagout procedures will meet the requirements of ACC’s 


lockout/tagout program. 


 


Machinery or equipment capable of movement must be stopped and the power source de-energized or 


disengaged.  If possible, the movable parts that may present a hazard shall be mechanically blocked or 


locked to prevent inadvertent movement during any work on that system. A locking device will be used to 


prevent undesired movement or flow of material whenever possible.  A Danger Tag will be affixed to the 


prime source of energy of a piece of equipment or source of systems containing hazardous materials in 


such a manner that it cannot be accidentally removed. The reason for the shutdown and the name of the 


person hanging the tag and date should be written on the tag.  The tag only is sufficient if the equipment is 


incapable of being locked out, provided that the equipment is disconnected from its source of energy or 


other actions are taken that will prevent the prime mover or machine from inadvertent movement.  All 


electrical equipment and systems are to be treated as energized until tested or otherwise proven to be de-


energized. Each source of energy must be considered separately and protected appropriately. 


 


For systems that are pressurized (i.e., with air, gas, steam, or hydraulic fluid), the pressurizing source, 


such as compressors, pumps, boilers, etc., will be shutdown and lock out and/or tagged out. Pipes or lines 


that convey pressurized substances shall be bled to atmospheric pressure prior to opening the system.  


Once the system has been bled, the pipes or lines will be disconnected, blinded, or closed by a valve and 


locked out and/or tagged accordingly.  Any system containing hazardous materials that is to be serviced 


should be drained from the lowest elevation and, if hot, allowed to return to ambient temperature prior to 


commencing work. Once the system has been determined to be safe to commence work, pipes or lines 
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should be disconnected, blinded, or closed by a valve, and locked out and/or tagged accordingly. 


 


No one other than the authorized person (i.e., the person responsible for the lockout/tagout and their 


immediate supervisor) is permitted to remove a lock or tag.  Extension tools, such as swabs, brushes, 


scrapers, other methods or means to protect personnel from injury, may be used if it is clearly impossible 


to shutdown equipment for servicing. The Field Project Supervisor, under the direction of ACC, is 


responsible for providing lockout devices and danger tags and to train personnel in their use.   


 


Overhead Lines and Underground Utilities 


 


Operation of construction equipment adjacent to or under energized overhead power lines shall be in 


accordance with 29 CFR 1910.333. 


 


Any vehicle or mechanical equipment capable of having parts of its structure elevated near energized 


power overhead power lines shall be operated so that the following minimum clearances (horizontal and 


vertical) are maintained: 


 


Nominal System Voltage of Power Line (kV) Minimum Required Clearance (feet) 
 


0-50 
 


10 
 


51-100 
 


12 
 


101-200 
 


15 
 


201-300 
 


20 
 


301-500 
 


25 
 


501-750 
 


35 
 


751-1000 
 


45 


 


 


A potential physical hazard exists when excavating or working near identified or unidentified 


underground utilities.  Measures to prevent damage to or from underground utilities will be performed 


prior to the initiation of work.  This will include the identification of utilities through interaction with 
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ACC representatives, property owners (when necessary), and the City of Corpus Christi utility 


departments (when necessary).  Underground utility maps, as-built drawings or other pertinent 


information will be located and reviewed, as appropriate. 


 


Excavating equipment shall not be operated within 10 ft. of the verified position of energized 


underground power lines.  All excavations within 10 ft. of the verified position of energized underground 


power lines shall be performed by hand. 


 


Slip/Trip/Fall and Pinchpoint Hazards 


 


Good housekeeping at the site and awareness should be practiced to minimize the potential for harm from 


slip/trip/fall, pinpoint, and other physical hazards. 


 


Explosion/Fire Hazards 


 


PSH may be encountered during field activities at the site.  The PSH is capable of generating elevated 


hydrocarbon vapor concentrations and vapors of volatile components can be explosive when confined.  


Using explosion-proof equipment where appropriate will minimize the potential for explosions.  Fuel and 


solvent materials will be kept in appropriate containers.  


 


The probability of fire will be minimized by ensuring that: 


 


• All temporary electrical equipment is in accordance with existing fire codes;  


• Engines are tuned off when any compound’s LEL is approached; 


• Fire extinguishers are charged and placed in conspicuous locations; 


• All workers have a working knowledge of the use of the fire extinguishers; and 


• Smoking does not occur at the work site. 
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3.3 Chemical Hazards 


 


Plant and Area wells are impacted by benzene from off-site sources and chromium from the chromium 


manufacturing operation (see Attachment B for Material Safety Data Sheets).  Potential exposure 


pathways for these contaminants include: dermal absorption of contaminated groundwater and inhalation 


of vapors while sampling and gauging tanks.  Acceptable limits for prolonged exposure to these 


chemicals in the workplace have been established by the Occupation Safety and Health Administration 


(OSHA), as well as by non-governmental organizations.  The two most widely used of the occupational 


exposure limits, the Permissible Exposure Limit (PEL) and Threshold Limit Value (TLV), are provided in 


the following table for the project-specific chemicals of concern.  Also included in the table are the Short-


Term Exposure Limit (STEL) and the Immediately Dangerous to Life and Health (IDLH) limits.  


 


 
Compound 


PEL 
(ppm) 


TLV 
(ppm) 


STEL 
(ppm) 


IDLH 
(ppm) 


LEL 
(%) 


UEL 
(%) 


Benzene 1 0.5 5 500 1.2 7.8 
Chromium  0.501 0.501 -- 2501 NA NA 
Ethylbenzene 100 100 125 800 (10% LEL) 0.8 6.7 
MTBE 100 100 150 NA 2 10 
Toluene 200 50 -- 500 1.1 7.1 
Xylenes 100 100 150 900 0.9 6.7 


1 mg/ Cr m3.  
NA – not available 


Definitions: 
PEL - An 8-hour time-weighted average or ceiling concentration above which unprotected workers may not be exposed. 
 
TLV - The time-weighted average concentration for a normal 8-hour workday to which workers may be exposed without 
adverse effect. 
 
STEL - A 15-minute time weighted average exposure that should not be exceeded at any time during the workday. 
 
IDLH - The maximum level from which a worker could escape without any escape-impairing symptoms or irreversible health 
effects. 
 
LEL – Lower explosive limit. 
 
UEL – Upper explosive limit. 
 
NA – not applicable 
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4.0   PERSONNEL TRAINING REQUIREMENTS 


 


Personnel working on the site are required to have training consistent with OSHA 29 CFR 1910.120 


(e)(3).  Personnel serving in a supervisory position are required to have training consistent with OSHA 29 


CFR 1910.120 (e)(8).  All personnel performing field activities are required to review this plan prior to 


the start of any site activities.  Field personnel are also required to conduct brief daily safety meetings for 


each shift, prior to the day’s activities.  Topics to include are: any problems encountered the previous 


day, types of activities planned for the day, and a review of required personal protective equipment.  Both 


the initial plan review and the daily tailgate meetings are to be documented with the forms provided in 


Attachment A.  Additional training requirements include Contractor Safety Council Training in Corpus 


Christi and identification badges must be worn at all times while at the plant.  The Contractor Safety 


Council provides three types of training that are required before working at the ACC site: 1) general 


training; 2) site-specific training; and 3) benzene training.    
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5.0   PERSONAL PROTECTIVE EQUIPMENT 


 


Personnel will wear or carry all personal protective equipment (PPE) as required in this plan and the ACC 


Respiratory Protection Program.  For the activities identified as part of this project and the chemicals of 


concern, Level D PPE will be required under most circumstances.  Level D PPE includes the following: 


 


• Coveralls (optional); 
 
• Gloves (optional); 
 
• Leather, Rubber, Neoprene, or PVC steel-toe work boots (conforming to ANSI Standard 


Z 41) (Note: Rubber boots are recommended if containment area is moist/wet/muddy).  If 
leather boots come in contact with chromium, the boots must be left on site; 


 
• Hard hats (conforming to ANSI Standard Z 89.1); 
 
• Eye protection (conforming to ANSI Standard Z 87.1); 
 
• Ear plugs (when excessive noise is present such as during drilling and in process area); 


and 
 
• Goggles (Note: goggles shall be carried on each person but must only be worn when 


exposed to chemical splash, dust, chipping, etc.). 
 


Level C protection will be worn under the following circumstances: 


 
• When working within the exclusion zone (marked by barricades) in areas where 


excessive contaminated media are anticipated or encountered; and 


• When drilling through soils saturated with free product. 
 


A respirator equipped with an organic vapor cartridge will be donned if organic vapors are measured 


(using a photo ionization detector [PID]) in ambient air at levels above 5 ppm for a sustained 60-second 


reading.  The respirator will be worn until air measurements are below the 5 ppm air action level for a 


sustained 60-second reading. Level C PPE includes the following: 


 


• NIOSH-approved full-face (PID readings > STEL for benzene) or half-face mask air 
purifying respirator (PID readings > PEL for benzene) with appropriate cartridge; 
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• Chemical-resistant clothing (such as disposable tyvek coveralls); 
 
• Coveralls (optional); 


 
• Chemical resistant gloves (with high benzene or chromium concentrations in wells); 
 
• Leather, Rubber, Neoprene, or PVC steel-toe work boots (conforming to ANSI Standard 


Z 41) (Note: Rubber boots are recommended if containment area is moist/wet/muddy); 
 
• Hard hats (conforming to ANSI Standard Z 89.1); 
 
• Eye protection (conforming to ANSI Standard Z 87.1); 
 
• Ear plugs (when excessive noise is present such as during drilling and in process area);  
 
• Goggles (Note: goggles shall be carried on each person but must only be worn when 


exposed to chemical splash, dust, chipping, etc.); and 
 


• Face shields when working near the sulfuric acid container. 
 


Respirator cartridges will be changed when: 1) breathing becomes more difficult; 2) when unusual odor 


or taste is noticed inside the mask (benzene has a sweet odor); 3) daily and at the end of field work (a 


service life of 8 hours is expected for organic vapor cartridges at normal work rates as long as benzene 


concentrations are less than 200 ppm and humidity is less than 85%); or 4) at the end of service life 


indicator.  Any suspected breakthrough of a contaminant will be reported to the Field Project Supervisor, 


who will then contact the PBW Corporate Health and Safety Officer.   


 


Employees who may be required to wear respirators will be quantitatively fit-tested prior to use of the 


respirator.  Employees will be responsible for regularly cleaning and disinfecting their respirators.  


Employees must store their respirators to protect against dust, sunlight, heat, excessive moisture, or 


damaging chemicals.  Employees will be responsible for routine inspection of their respirators. 


Respirators will be inspected for wear and deterioration of their components before and after each use. 


 


The level of protection and PPE will be re-evaluated periodically as site conditions change or as more 


information about the site becomes available.  
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6.0   WORK PRACTICES 


 


 


The following general safe work practices will apply for each task involving field work at the site: 


 


• Personnel will not eat, chew gum or tobacco, smoke, take medicine or perform any other 


practice that increases the likelihood of hand to mouth transfer of potentially hazardous 


substances from gloves, unwashed hands, or equipment. 


 


• Hands should be washed frequently to minimize exposure to hazardous substances. 


 


• Splashing from samples and equipment should be avoided.   


 


• The worker sampling groundwater should be positioned upwind when opening the 


wellhead.  Contact with potentially contaminated soils or water should be avoided. 


 


•  Breaks will be offered to all site workers.  A five-minute break per hour may be taken by 


any worker, although it is not mandatory.  Breaks may be taken while in the exclusion 


zone; however, no water will be available in the exclusion zone.  Water will be provided 


in the contaminant reduction zone.  
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7.0   MEDICAL SURVEILLANCE REQUIREMENTS 


 


PBW has developed and implemented a medical surveillance program to comply with requirements of 29 


CFR 1910.120 (f).  This program requires annual medical monitoring (including pulmonary function 


evaluation) for all PBW field personnel.  Records for this program are kept in compliance with the 


requirements of 29 CFR 1910.120. 


 


 


HASP Updated 2011.docx   17







  October 25, 2011 
  


8.0   FREQUENCY AND TYPES OF AIR/PERSONNEL MONITORING 


 


Appropriate surveillance of work area conditions (e.g., ambient air monitoring) and degree of employee 


exposure to contaminants or respirator-induced stress will be performed by the Field Health and Safety 


Officer, or his/her designee, to ensure that the selected level of respiratory protection is adequate.  Air 


monitoring at the site will consist of routine measurements of ambient air using an organic vapor monitor 


(PID) to indicate the presence of benzene or other hydrocarbon vapors.  Monitoring will be performed in 


the breathing zone in active work areas.  Initial monitoring will be performed at the beginning of each day 


of work, during intrusive activities, if odors are detected by workers or other conditions exist that concern 


personnel. 


 


 


 


 


HASP Updated 2011.docx   18







  October 25, 2011 
  


HASP Updated 2011.docx   19


9.0   SITE CONTROL MEASURES 


 


When performing field tasks at the site, three zones will be defined: 1) the exclusion zone; 2) the 


contaminant reduction zone; and 3) the support zone.  The exclusion zone is the area where contamination 


exists or could occur.  The exclusion zone will be defined as the area within 50 feet of construction 


activities and will be marked by barricades.  Unauthorized personnel, unnecessary equipment or vehicles 


will not be permitted in the exclusion zone while work is being performed.  The Field Project Supervisor 


will control access to the exclusion zone.  The contaminant reduction zone is the transition area between 


the potentially contaminated area and the support zone.  Decontamination operations will be performed in 


the contaminant reduction zone.  The location of the contaminant reduction zone will be determined prior 


to the commencement of field activities based upon site conditions (e.g., drainage, access, wind direction, 


etc.).  The support zone is considered a non-contaminated or clean area.  This zone will be defined as the 


area outside the exclusion zone.   


 


Equipment that has not come into contact with hydrocarbon-impacted soils or water will be 


decontaminated at the wash rack in the Process Area.  Runoff from this area drains into a sump that is 


routed through ACC’s wastewater treatment system.  For equipment that has been potentially 


contaminated with hydrocarbons, decontamination water will be contained and transferred through El 


Paso’s on-site hydrocarbon treatment system before it discharged into ACC’s wastewater treatment 


system.  


 


For routine maintenance or monitoring activities at the site, the Field Project Supervisor will determine 


whether a contaminant reduction zone is necessary for the task being performed.  
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10.0   DECONTAMINATION PROCEDURES 


 


Decontamination of personnel and equipment (when necessary) must be performed in the contamination 


reduction zone or at the ACC wash rack area.  Sampling equipment will be rinsed between sampling 


events. Equipment and non-disposable PPE will be decontaminated by brushing or sweeping all visible 


signs of contamination from the article, onto plastic sheeting, and all equipment and non-disposable PPE 


washed thoroughly.  Equipment decontamination will include going from most to least contaminated. The 


sheeting, disposable PPE, and other potentially contaminated materials will be placed in Plant disposal 


areas (i.e., company provided sampling trailer).  Decon water and purged groundwater will be disposed of 


in the drain in the Process Area, which is treated for chromium in ACC’s wastewater treatment plant.  


Auger cuttings will be disposed of in labeled 55-gallon drums or in containers provided by ACC. 
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11.0   EMERGENCY RESPONSE PLAN 


 


The Field Project Supervisor will be responsible for emergency coordination at all times.  Any accidents 


and/or injuries shall immediately be reported to him/her, who will report any accidents to the PBW Health 


and Safety Officer and the ACC contact (Ms. Colleen Johnson) within 24 hours. 


 


In the event of an emergency or accident, remove any injured person(s) from immediate danger and 


administer first aid as needed.  If a serious injury or life-threatening conditions exists, dial 911 from the 


nearest phone so that appropriate response teams may be dispatched.  Accident or injury victims should 


be taken to the Spohn Memorial Hospital which is approximately four miles from the Site (address: 600 


Elizabeth Drive; Corpus Christi, Texas; phone number: (361-881-3000).  Directions to the hospital from 


the site are as follows: 


 


a. Go from Buddy Lawrence Dr. to I-37 towards downtown; 
b. Take Shoreline Dr. to Elizabeth;  
c. Turn West at Elizabeth; and 
d. Spohn Hospital is at 600 Elizabeth Dr. 


 


A site vicinity map that shows the route to Spohn Hospital is provided in Attachment C. 


 


Other emergency important phone numbers include: 


 


• Poison Control Center    800-764-7661 
• National Response Center  800-424-8802 (toxic chemical and oil spills) 
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12.0   CONFINED SPACE ENTRY PROCEDURES 


 


The work to be performed for this project is not expected to involve work in confined spaces.  No entry in 


confined spaces will be performed without authorization from the Project Manager and development of a 


confined space entry plan. 
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13.0   SPILL CONTAINMENT PLAN 


 


 


The only containerized, potentially hazardous fluids that may be located on-site during this investigation 


are decontamination water and purged groundwater resulting from well sampling activities.  Because low-


flow purging techniques are being used, the volume of purge water for each well will be minimal.  Water 


will be placed in a water-tight container and transferred to a drum used for transferring water into the El 


Paso hydrocarbon treatment system.  All containerized fluids will be clearly labeled as to their origin and 


date of generation.  If a spill of containerized fluids occurs, PBW will immediately notify ACC of the 


incident and follow their procedures for responding to the spill incident.     
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14.0   RECORD KEEPING AND REPORTING 


 


Required forms are provided in Attachment A.  The PBW Field Project Supervisor will complete the 


required forms.  The Safety Compliance Agreement and Safety Meeting Attendance Form must be 


completed by all PBW personnel and PBW subcontractor personnel and maintained on-site while the 


work is underway.  Once the project has been completed, these forms shall be kept as part of the 


permanent file record for the project. 







 


ATTACHMENT A 
 


Required Safety Forms 


    







 


SAFETY COMPLIANCE AGREEMENT 
 
 
 


Monitoring Well Installation, Monitoring Well Sampling,  
American Chrome & Chemicals Site  


Corpus Christi, Texas 
(PBW Project No. 1059) 


 
 
 
 


I, ___________________,  (print name) have received a copy of the Site Health and Safety Plan for the 
referenced project.  I have read the plan, understand it, and agree to comply with all of the Health and 
Safety requirements.  I understand that I may be prohibited from working on the project for violating any 
of the requirements. 
 
 
Signed: 
 
 
 
________________________________  ___________________________   
  
 Signature          Date 
 
 
 
________________________________      


Affiliation 
 
 
 
Note:   This Agreement must be submitted to the Health and Safety Coordinator (HSC) or Field 


Project Supervisor (FPS) prior to the initiation of field work. 


    







 


DAILY SAFETY MEETING ATTENDANCE FORM 
Pastor, Behling & Wheeler, LLC 


 
Project Name:                                            Date:___________________ Time: ______________ 
Project Number:                                          Presented by: 
__________________________________ 


Signature: ____________________________________ 
Check the Topics/Information Reviewed: 
 daily work scope ٱ  slips, trips, and falls ٱ safety glasses, hard hat, safety boots ٱ
 emergency protocol ٱ  directions to hospital/first aid ٱ site safety plan review and location ٱ
 parking and lay down ٱ  anticipated visitors ٱ equipment and machinery familiarization ٱ
 hot work permits ٱ electrical ground fault ٱ employee Right-To-Know/MSDS location ٱ
 strains and sprains ٱ public safety and fences ٱ open pits, excavations, and site hazards ٱ
                     noise hazards ٱ  excavator swing and loading ٱ vehicle safety and driving/road conditions ٱ
 no horseplay ٱ orderly site and housekeeping ٱ portable tool safety and awareness ٱ
 heat and cold stress ٱ smoking in designated areas ٱ overhead utility locations and clearance ٱ
 backing up hazards ٱ  leather gloves for protection ٱ  first aid, safety, and PPE location ٱ
 accidents are costly ٱ effects of the night before ٱ sharp object, rebar, and scrap metal hazards ٱ
 dust and vapor control ٱ  vibration related injuries ٱ  s responsibility�safety is everyone ٱ
 refueling procedures ٱ fire extinguisher locations ٱ  inner gloves/outer gloves ٱ
 confined space entry ٱ  eye wash station locations ٱ excavation/trenching inspections/documentation ٱ
 flying debris hazards ٱ decontamination procedures ٱ full face respirators with proper cartridges ٱ
   location and operation of kill switch ٱ  upgrade to level C at: PID ( ___ eV) >___  ppm ٱ
 work stoppage at: PID ( ___  eV) >___  ppm, % LEL > 10% ٱ
 
Discussion/Comments/Follow-up Actions: ___________________________________________________ 
______________________________________________________________
______________________________________________________________
___________________________________________________________  


NAME  SIGNATURE COMPANY 
 
  
  
  
  
  
  
 
 
Instructions:  


- Conduct a daily safety meeting prior to beginning each day’s site activities. 
- Complete form, obtain signatures, and file with the Daily Summary. 
- Follow up on any noted items and document resolution of any action items 


 
 


 







 


ATTACHMENT B 
 


Material Safety Data Sheets 
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Material Safety Data Sheet
Benzene MSDS


Section 1: Chemical Product and Company Identification


Product Name: Benzene


Catalog Codes: SLB1564, SLB3055, SLB2881


CAS#: 71-43-2


RTECS: CY1400000


TSCA: TSCA 8(b) inventory: Benzene


CI#: Not available.


Synonym:   Benzol; Benzine


Chemical Name: Benzene


Chemical Formula: C6-H6


Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com


CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300


International CHEMTREC, call: 1-703-527-3887


For non-emergency assistance, call: 1-281-441-4400


Section 2: Composition and Information on Ingredients


Composition:


Name CAS # % by Weight


Benzene 71-43-2 100


Toxicological Data on Ingredients: Benzene: ORAL (LD50): Acute: 930 mg/kg [Rat]. 4700 mg/kg [Mouse]. DERMAL (LD50):
Acute: &gt;9400 mg/kg [Rabbit]. VAPOR (LC50): Acute: 10000 ppm 7 hours [Rat].


Section 3: Hazards Identification


Potential Acute Health Effects:
Very hazardous in case of eye contact (irritant), of inhalation. Hazardous in case of skin contact (irritant, permeator), of
ingestion. Inflammation of the eye is characterized by redness, watering, and itching.


Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female
[POSSIBLE]. The substance is toxic to blood, bone marrow, central nervous system (CNS). The substance may be toxic to
liver, Urinary System. Repeated or prolonged exposure to the substance can produce target organs damage.


Section 4: First Aid Measures







p. 2


Eye Contact:
Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Cold water may be used. WARM water MUST be used. Get medical attention immediately.


Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.


Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek immediate medical
attention.


Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention if symptoms appear.


Serious Inhalation:
Evacuate the victim to a safe area as soon as possible. Loosen tight clothing such as a collar, tie, belt or waistband. If
breathing is difficult, administer oxygen. If the victim is not breathing, perform mouth-to-mouth resuscitation. Seek medical
attention.


Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. If large quantities of this material are swallowed, call a physician immediately. Loosen tight clothing such as a collar,
tie, belt or waistband.


Serious Ingestion: Not available.


Section 5: Fire and Explosion Data


Flammability of the Product: Flammable.


Auto-Ignition Temperature: 497.78°C (928°F)


Flash Points: CLOSED CUP: -11.1°C (12°F). (Setaflash)


Flammable Limits: LOWER: 1.2% UPPER: 7.8%


Products of Combustion: These products are carbon oxides (CO, CO2).


Fire Hazards in Presence of Various Substances:
Highly flammable in presence of open flames and sparks, of heat. Slightly flammable to flammable in presence of oxidizing
materials. Non-flammable in presence of shocks.


Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available. Explosive in presence of oxidizing materials, of acids.


Fire Fighting Media and Instructions:
Flammable liquid, soluble or dispersed in water. SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use alcohol foam,
water spray or fog.


Special Remarks on Fire Hazards:
Extremely flammable liquid and vapor. Vapor may cause flash fire. Reacts on contact with iodine heptafluoride gas.
Dioxygenyl tetrafluoroborate is as very powferful oxidant. The addition of a small particle to small samples of benzene, at
ambient temperature, causes ignition. Contact with sodium peroxide with benzene causes ignition. Benzene ignites in contact
with powdered chromic anhydride. Virgorous or incandescent reaction with hydrogen + Raney nickel (above 210 C) and
bromine trifluoride.


Special Remarks on Explosion Hazards:
Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction
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of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.


Section 6: Accidental Release Measures


Small Spill: Absorb with an inert material and put the spilled material in an appropriate waste disposal.


Large Spill:
Flammable liquid. Keep away from heat. Keep away from sources of ignition. Stop leak if without risk. Absorb with DRY earth,
sand or other non-combustible material. Do not touch spilled material. Prevent entry into sewers, basements or confined
areas; dike if needed. Be careful that the product is not present at a concentration level above TLV. Check TLV on the MSDS
and with local authorities.


Section 7: Handling and Storage


Precautions:
Keep locked up.. Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do
not ingest. Do not breathe gas/fumes/ vapor/spray. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away
from incompatibles such as oxidizing agents, acids.


Storage:
Store in a segregated and approved area. Keep container in a cool, well-ventilated area. Keep container tightly closed and
sealed until ready for use. Avoid all possible sources of ignition (spark or flame).


Section 8: Exposure Controls/Personal Protection


Engineering Controls:
Provide exhaust ventilation or other engineering controls to keep the airborne concentrations of vapors below their respective
threshold limit value. Ensure that eyewash stations and safety showers are proximal to the work-station location.


Personal Protection:
Splash goggles. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.


Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Vapor respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.


Exposure Limits:
TWA: 0.5 STEL: 2.5 (ppm) from ACGIH (TLV) [United States] TWA: 1.6 STEL: 8 (mg/m3) from ACGIH (TLV) [United States]
TWA: 0.1 STEL: 1 from NIOSH TWA: 1 STEL: 5 (ppm) from OSHA (PEL) [United States] TWA: 10 (ppm) from OSHA (PEL)
[United States] TWA: 3 (ppm) [United Kingdom (UK)] TWA: 1.6 (mg/m3) [United Kingdom (UK)] TWA: 1 (ppm) [Canada] TWA:
3.2 (mg/m3) [Canada] TWA: 0.5 (ppm) [Canada]Consult local authorities for acceptable exposure limits.


Section 9: Physical and Chemical Properties


Physical state and appearance: Liquid.


Odor:
Aromatic. Gasoline-like, rather pleasant. (Strong.)


Taste: Not available.


Molecular Weight: 78.11 g/mole
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Color: Clear Colorless. Colorless to light yellow.


pH (1% soln/water): Not available.


Boiling Point: 80.1 (176.2°F)


Melting Point: 5.5°C (41.9°F)


Critical Temperature: 288.9°C (552°F)


Specific Gravity: 0.8787 @ 15 C (Water = 1)


Vapor Pressure: 10 kPa (@ 20°C)


Vapor Density: 2.8 (Air = 1)


Volatility: Not available.


Odor Threshold: 4.68 ppm


Water/Oil Dist. Coeff.: The product is more soluble in oil; log(oil/water) = 2.1


Ionicity (in Water): Not available.


Dispersion Properties: See solubility in water, diethyl ether, acetone.


Solubility:
Miscible in alcohol, chloroform, carbon disulfide oils, carbon tetrachloride, glacial acetic acid, diethyl ether, acetone. Very
slightly soluble in cold water.


Section 10: Stability and Reactivity Data


Stability: The product is stable.


Instability Temperature: Not available.


Conditions of Instability: Heat, ignition sources, incompatibles.


Incompatibility with various substances: Highly reactive with oxidizing agents, acids.


Corrosivity: Non-corrosive in presence of glass.


Special Remarks on Reactivity:
Benzene vapors + chlorine and light causes explosion. Reacts explosively with bromine pentafluoride, chlorine, chlorine
trifluoride, diborane, nitric acid, nitryl perchlorate, liquid oxygen, ozone, silver perchlorate. Benzene + pentafluoride and
methoxide (from arsenic pentafluoride and potassium methoxide) in trichlorotrifluoroethane causes explosion. Interaction
of nitryl perchlorate with benzene gave a slight explosion and flash. The solution of permanganic acid ( or its explosive
anhydride, dimaganese heptoxide) produced by interaction of permanganates and sulfuric acid will explode on contact with
benzene. Peroxodisulfuric acid is a very powferful oxidant. Uncontrolled contact with benzene may cause explosion. Mixtures
of peroxomonsulfuric acid with benzene explodes.


Special Remarks on Corrosivity: Not available.


Polymerization: Will not occur.


Section 11: Toxicological Information


Routes of Entry: Absorbed through skin. Dermal contact. Eye contact. Inhalation.


Toxicity to Animals:
WARNING: THE LC50 VALUES HEREUNDER ARE ESTIMATED ON THE BASIS OF A 4-HOUR EXPOSURE. Acute oral
toxicity (LD50): 930 mg/kg [Rat]. Acute dermal toxicity (LD50): >9400 mg/kg [Rabbit]. Acute toxicity of the vapor (LC50): 10000
7 hours [Rat].


Chronic Effects on Humans:
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CARCINOGENIC EFFECTS: Classified A1 (Confirmed for human.) by ACGIH, 1 (Proven for human.) by IARC. MUTAGENIC
EFFECTS: Classified POSSIBLE for human. Mutagenic for mammalian somatic cells. Mutagenic for bacteria and/or yeast.
DEVELOPMENTAL TOXICITY: Classified Reproductive system/toxin/female [POSSIBLE]. Causes damage to the following
organs: blood, bone marrow, central nervous system (CNS). May cause damage to the following organs: liver, Urinary System.


Other Toxic Effects on Humans:
Very hazardous in case of inhalation. Hazardous in case of skin contact (irritant, permeator), of ingestion.


Special Remarks on Toxicity to Animals: Not available.


Special Remarks on Chronic Effects on Humans:
May cause adverse reproductive effects (female fertility, Embryotoxic and/or foetotoxic in animal) and birth defects. May affect
genetic material (mutagenic). May cause cancer (tumorigenic, leukemia)) Human: passes the placental barrier, detected in
maternal milk.


Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: Skin: Causes skin irritation. It can be absorbed through intact skin and affect the liver, blood,
metabolism,and urinary system. Eyes: Causes eye irritation. Inhalation: Causes respiratory tract and mucous membrane
irritation. Can be absorbed through the lungs. May affect behavior/Central and Peripheral nervous systems (somnolence,
muscle weakness, general anesthetic, and other symptoms similar to ingestion), gastrointestinal tract (nausea), blood
metabolism, urinary system. Ingestion: May be harmful if swallowed. May cause gastrointestinal tract irritation including
vomiting. May affect behavior/Central and Peripheral nervous systems (convulsions, seizures, tremor, irritability, initial
CNS stimulation followed by depression, loss of coordination, dizziness, headache, weakness, pallor, flushing), respiration
(breathlessness and chest constriction), cardiovascular system, (shallow/rapid pulse), and blood.


Section 12: Ecological Information


Ecotoxicity: Not available.


BOD5 and COD: Not available.


Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.


Toxicity of the Products of Biodegradation: The products of degradation are less toxic than the product itself.


Special Remarks on the Products of Biodegradation: Not available.


Section 13: Disposal Considerations


Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.


Section 14: Transport Information


DOT Classification: CLASS 3: Flammable liquid.


Identification: : Benzene UNNA: 1114 PG: II


Special Provisions for Transport: Not available.


Section 15: Other Regulatory Information


Federal and State Regulations:
California prop. 65: This product contains the following ingredients for which the State of California has found to cause cancer,
birth defects or other reproductive harm, which would require a warning under the statute: Benzene California prop. 65 (no
significant risk level): Benzene: 0.007 mg/day (value) California prop. 65: This product contains the following ingredients
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for which the State of California has found to cause cancer which would require a warning under the statute: Benzene
Connecticut carcinogen reporting list.: Benzene Connecticut hazardous material survey.: Benzene Illinois toxic substances
disclosure to employee act: Benzene Illinois chemical safety act: Benzene New York release reporting list: Benzene Rhode
Island RTK hazardous substances: Benzene Pennsylvania RTK: Benzene Minnesota: Benzene Michigan critical material:
Benzene Massachusetts RTK: Benzene Massachusetts spill list: Benzene New Jersey: Benzene New Jersey spill list:
Benzene Louisiana spill reporting: Benzene California Director's list of Hazardous Substances: Benzene TSCA 8(b) inventory:
Benzene SARA 313 toxic chemical notification and release reporting: Benzene CERCLA: Hazardous substances.: Benzene:
10 lbs. (4.536 kg)


Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.


Other Classifications:


WHMIS (Canada):
CLASS B-2: Flammable liquid with a flash point lower than 37.8°C (100°F). CLASS D-2A: Material causing other toxic effects
(VERY TOXIC).


DSCL (EEC):
R11- Highly flammable. R22- Harmful if swallowed. R38- Irritating to skin. R41- Risk of serious damage to eyes. R45- May
cause cancer. R62- Possible risk of impaired fertility. S2- Keep out of the reach of children. S26- In case of contact with eyes,
rinse immediately with plenty of water and seek medical advice. S39- Wear eye/face protection. S46- If swallowed, seek
medical advice immediately and show this container or label. S53- Avoid exposure - obtain special instructions before use.


HMIS (U.S.A.):


Health Hazard: 2


Fire Hazard: 3


Reactivity: 0


Personal Protection: h


National Fire Protection Association (U.S.A.):


Health: 2


Flammability: 3


Reactivity: 0


Specific hazard:


Protective Equipment:
Gloves. Lab coat. Vapor respirator. Be sure to use an approved/certified respirator or equivalent. Wear appropriate respirator
when ventilation is inadequate. Splash goggles.


Section 16: Other Information


References: Not available.


Other Special Considerations: Not available.


Created: 10/10/2005 08:35 PM


Last Updated: 11/01/2010 12:00 PM


The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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Material Safety Data Sheet
Chromium MSDS


Section 1: Chemical Product and Company Identification


Product Name: Chromium


Catalog Codes: SLC4711, SLC3709


CAS#: 7440-47-3


RTECS: GB4200000


TSCA: TSCA 8(b) inventory: Chromium


CI#: Not applicable.


Synonym:   Chromium metal; Chrome; Chromium Metal
Chips 2" and finer


Chemical Name: Chromium


Chemical Formula: Cr


Contact Information:
Sciencelab.com, Inc.
14025 Smith Rd.
Houston, Texas 77396
US Sales: 1-800-901-7247
International Sales: 1-281-441-4400
Order Online: ScienceLab.com


CHEMTREC (24HR Emergency Telephone), call:
1-800-424-9300


International CHEMTREC, call: 1-703-527-3887


For non-emergency assistance, call: 1-281-441-4400


Section 2: Composition and Information on Ingredients


Composition:


Name CAS # % by Weight


Chromium 7440-47-3 100


Toxicological Data on Ingredients: Chromium LD50: Not available. LC50: Not available.


Section 3: Hazards Identification


Potential Acute Health Effects:
Hazardous in case of skin contact (irritant), of eye contact (irritant), of inhalation. Slightly hazardous in case of ingestion.


Potential Chronic Health Effects:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
MUTAGENIC EFFECTS: Not available. TERATOGENIC EFFECTS: Not available. DEVELOPMENTAL TOXICITY: Not
available. The substance may be toxic to kidneys, lungs, liver, upper respiratory tract. Repeated or prolonged exposure to the
substance can produce target organs damage.


Section 4: First Aid Measures


Eye Contact:
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Check for and remove any contact lenses. In case of contact, immediately flush eyes with plenty of water for at least 15
minutes. Get medical attention.


Skin Contact:
In case of contact, immediately flush skin with plenty of water. Cover the irritated skin with an emollient. Remove contaminated
clothing and shoes. Wash clothing before reuse. Thoroughly clean shoes before reuse. Get medical attention.


Serious Skin Contact:
Wash with a disinfectant soap and cover the contaminated skin with an anti-bacterial cream. Seek medical attention.


Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give oxygen. Get medical
attention.


Serious Inhalation: Not available.


Ingestion:
Do NOT induce vomiting unless directed to do so by medical personnel. Never give anything by mouth to an unconscious
person. Loosen tight clothing such as a collar, tie, belt or waistband. Get medical attention if symptoms appear.


Serious Ingestion: Not available.


Section 5: Fire and Explosion Data


Flammability of the Product: May be combustible at high temperature.


Auto-Ignition Temperature: 580°C (1076°F)


Flash Points: Not available.


Flammable Limits: Not available.


Products of Combustion: Some metallic oxides.


Fire Hazards in Presence of Various Substances:
Slightly flammable to flammable in presence of open flames and sparks, of heat. Non-flammable in presence of shocks.


Explosion Hazards in Presence of Various Substances:
Risks of explosion of the product in presence of mechanical impact: Not available. Risks of explosion of the product in
presence of static discharge: Not available.


Fire Fighting Media and Instructions:
SMALL FIRE: Use DRY chemical powder. LARGE FIRE: Use water spray, fog or foam. Do not use water jet.


Special Remarks on Fire Hazards:
Moderate fire hazard when it is in the form of a dust (powder) and burns rapidly when heated in flame. Chromium is attacked
vigorously by fused potassium chlorate producing vivid incandescence. Pyrophoric chromium unites with nitric oxide with
incandescence. Incandescent reaction with nitrogen oxide or sulfur dioxide.


Special Remarks on Explosion Hazards:
Powdered Chromium metal +fused ammonium nitrate may react violently or explosively. Powdered Chromium will explode
spontaneously in air.


Section 6: Accidental Release Measures


Small Spill:
Use appropriate tools to put the spilled solid in a convenient waste disposal container. Finish cleaning by spreading water on
the contaminated surface and dispose of according to local and regional authority requirements.


Large Spill:
Use a shovel to put the material into a convenient waste disposal container. Finish cleaning by spreading water on the
contaminated surface and allow to evacuate through the sanitary system. Be careful that the product is not present at a
concentration level above TLV. Check TLV on the MSDS and with local authorities.
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Section 7: Handling and Storage


Precautions:
Keep away from heat. Keep away from sources of ignition. Ground all equipment containing material. Do not ingest. Do not
breathe dust. Wear suitable protective clothing. In case of insufficient ventilation, wear suitable respiratory equipment. If
ingested, seek medical advice immediately and show the container or the label. Avoid contact with skin and eyes. Keep away
from incompatibles such as oxidizing agents, acids, alkalis.


Storage: Keep container tightly closed. Keep container in a cool, well-ventilated area.


Section 8: Exposure Controls/Personal Protection


Engineering Controls:
Use process enclosures, local exhaust ventilation, or other engineering controls to keep airborne levels below recommended
exposure limits. If user operations generate dust, fume or mist, use ventilation to keep exposure to airborne contaminants
below the exposure limit.


Personal Protection:
Splash goggles. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Gloves.


Personal Protection in Case of a Large Spill:
Splash goggles. Full suit. Dust respirator. Boots. Gloves. A self contained breathing apparatus should be used to avoid
inhalation of the product. Suggested protective clothing might not be sufficient; consult a specialist BEFORE handling this
product.


Exposure Limits:
TWA: 0.5 (mg/m3) from ACGIH (TLV) [United States] TWA: 1 (mg/m3) from OSHA (PEL) [United States] TWA: 0.5 (mg/m3)
from NIOSH [United States] TWA: 0.5 (mg/m3) [United Kingdom (UK)] TWA: 0.5 (mg/m3) [Canada]Consult local authorities for
acceptable exposure limits.


Section 9: Physical and Chemical Properties


Physical state and appearance: Solid. (Metal solid.)


Odor: Odorless.


Taste: Not available.


Molecular Weight: 52 g/mole


Color: Silver-white to Grey.


pH (1% soln/water): Not applicable.


Boiling Point: 2642°C (4787.6°F)


Melting Point: 1900°C (3452°F) +/- !0 deg. C


Critical Temperature: Not available.


Specific Gravity: 7.14 (Water = 1)


Vapor Pressure: Not applicable.


Vapor Density: Not available.


Volatility: Not available.


Odor Threshold: Not available.


Water/Oil Dist. Coeff.: Not available.


Ionicity (in Water): Not available.
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Dispersion Properties: Not available.


Solubility:
Insoluble in cold water, hot water. Soluble in acids (except Nitric), and strong alkalies.


Section 10: Stability and Reactivity Data


Stability: The product is stable.


Instability Temperature: Not available.


Conditions of Instability: Excess heat, incompatible materials


Incompatibility with various substances: Reactive with oxidizing agents, acids, alkalis.


Corrosivity: Not available.


Special Remarks on Reactivity:
Incompatible with molten Lithium at 180 deg. C, hydrogen peroxide, hydrochloric acid, sulfuric acid, most caustic alkalies and
alkali carbonates, potassium chlorate, sulfur dioxide, nitrogen oxide, bromine pentafluoride. It may react violently or ignite with
bromine pentafluoride. Chromium is rapidly attacked by fused sodium hydroxide + potassium nitrate. Potentially hazardous
incompatibility with strong oxidizers.


Special Remarks on Corrosivity: Not available.


Polymerization: Will not occur.


Section 11: Toxicological Information


Routes of Entry: Inhalation. Ingestion.


Toxicity to Animals:
LD50: Not available. LC50: Not available.


Chronic Effects on Humans:
CARCINOGENIC EFFECTS: A4 (Not classifiable for human or animal.) by ACGIH, 3 (Not classifiable for human.) by IARC.
May cause damage to the following organs: kidneys, lungs, liver, upper respiratory tract.


Other Toxic Effects on Humans:
Hazardous in case of skin contact (irritant), of inhalation. Slightly hazardous in case of ingestion.


Special Remarks on Toxicity to Animals: Not available.


Special Remarks on Chronic Effects on Humans:
May cause cancer based on animal data. There is no evidence that exposure to trivalent chromium causes cancer in man.


Special Remarks on other Toxic Effects on Humans:
Acute Potential Health Effects: May cause skin irritation. Eyes: May cause mechanical eye irritation. Inhalation: May cause
irritation of the respiratory tract and mucous membranes of the respiratory tract. Ingestion: May cause gastrointestinal tract
irritation with nausea, vomiting, diarrhea. Chronic Potential Health Effects: Inhalation: The effects of chronic exposure include
irritation , sneezing, reddness of the throat, bronchospasm, asthma, cough, polyps, chronic inflammation, emphysema, chronic
bronchitis, pharyngitis, bronchopneumonia, pneumoconoisis. Effects on the nose from chronic chromium exposure include
irritation, ulceration, and perforation of the nasal septum. Inflammation and ulceration of the larynx may also occur. Ingestion
or Inhalation: Chronic exposure may cause liver and kidney damage.


Section 12: Ecological Information


Ecotoxicity: Not available.


BOD5 and COD: Not available.
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Products of Biodegradation:
Possibly hazardous short term degradation products are not likely. However, long term degradation products may arise.


Toxicity of the Products of Biodegradation: The product itself and its products of degradation are not toxic.


Special Remarks on the Products of Biodegradation: Not available.


Section 13: Disposal Considerations


Waste Disposal:
Waste must be disposed of in accordance with federal, state and local environmental control regulations.


Section 14: Transport Information


DOT Classification: Not a DOT controlled material (United States).


Identification: Not applicable.


Special Provisions for Transport: Not applicable.


Section 15: Other Regulatory Information


Federal and State Regulations:
Connecticut hazardous material survey.: Chromium Illinois toxic substances disclosure to employee act: Chromium Illinois
chemical safety act: Chromium New York release reporting list: Chromium Rhode Island RTK hazardous substances:
Chromium Pennsylvania RTK: Chromium Minnesota: Chromium Michigan critical material: Chromium Massachusetts
RTK: Chromium Massachusetts spill list: Chromium New Jersey: Chromium New Jersey spill list: Chromium Louisiana spill
reporting: Chromium California Director's List of Hazardous Substances: Chromium TSCA 8(b) inventory: Chromium SARA
313 toxic chemical notification and release reporting: Chromium CERCLA: Hazardous substances.: Chromium: 5000 lbs.
(2268 kg)


Other Regulations:
OSHA: Hazardous by definition of Hazard Communication Standard (29 CFR 1910.1200). EINECS: This product is on the
European Inventory of Existing Commercial Chemical Substances.


Other Classifications:


WHMIS (Canada): Not controlled under WHMIS (Canada).


DSCL (EEC):
R40- Limited evidence of carcinogenic effect S36/37/39- Wear suitable protective clothing, gloves and eye/face protection.
S45- In case of accident or if you feel unwell, seek medical advice immediately (show the label where possible).


HMIS (U.S.A.):


Health Hazard: 2


Fire Hazard: 1


Reactivity: 0


Personal Protection: E


National Fire Protection Association (U.S.A.):


Health: 2


Flammability: 1


Reactivity: 0


Specific hazard:
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Protective Equipment:
Gloves. Lab coat. Dust respirator. Be sure to use an approved/certified respirator or equivalent. Splash goggles.


Section 16: Other Information


References: Not available.


Other Special Considerations: Not available.


Created: 10/10/2005 08:16 PM


Last Updated: 11/01/2010 12:00 PM


The information above is believed to be accurate and represents the best information currently available to us. However, we
make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and we assume
no liability resulting from its use. Users should make their own investigations to determine the suitability of the information for
their particular purposes. In no event shall ScienceLab.com be liable for any claims, losses, or damages of any third party or for
lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if ScienceLab.com
has been advised of the possibility of such damages.
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1.0  INTRODUCTION 


 


 


1.1 Purpose 


 


This Field Sampling Plan is one of several documents that describe the procedures to be used in conducting 


groundwater investigations at the American Chrome & Chemicals Inc. (ACC) (or Elementis) Facility in Corpus 


Christi, Texas.  This plan has been prepared in response to Section VII.1.B(i) of the U.S. EPA Region VI 


Administrative Order on Consent (AOC).  Section VII.1.B(i) describes the work to be performed as part of the 


Interim/Stabilization Measures.  Specifically, Section VII.1.B(i) requires that ACC submit a sampling plan for 


the Groundwater Investigation at the Elementis Facility.  This Field Sampling Plan (FSP or “the Plan”) is 


submitted as Appendix B of the Groundwater Investigation Work Plan. 


 


Other plans that describe procedures to be used during the groundwater investigations at the Facility are the 


Health and Safety Plan and the Quality Assurance Plan  (Appendix A and C of the Groundwater Investigation 


Work Plan, respectively).  Together, the Health and Safety Plan (HASP), the Field Sampling Plan (FSP), and the 


Quality Assurance Plan (QAP) constitute the field and laboratory manuals for this project.  Due to the use of 


cross-referencing between the Groundwater Investigation Work Plan, the HASP, the FSP, and the QAP, these 


plans will be used together as a field and laboratory manual during and after the field activities.  Cross-


referencing was used to limit the amount of redundancy between the plans. 


 


The purpose of this FSP is to provide guidance to field personnel on proper sample collection and handling 


procedures.  This plan outlines sampling and decontamination methods that will yield groundwater samples that 


are representative of in situ conditions.  Quality assurance and quality control (QA/QC) procedures (Appendix C 


of the Groundwater Investigation Work Plan) will be followed to ensure that cross-contamination does not occur 


and that the laboratory results are accurate and precise. 


 


 


1.2 Site Description  


 


The facility is an operating chromium manufacturing plant located at 3800 Buddy Lawrence Drive in Nueces 


County, northwest of Corpus Christi, Texas.  The facility is in a highly industrialized area along the south bank 


of the Corpus Christi Inner Harbor.  Several petroleum refineries bound the facility.  In addition, numerous 


underground pipelines transporting a wide variety of raw and finished products traverse the ACC property.  
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Many of the Facility wells have been affected by benzene and other hydrocarbon products (from off-site 


sources), and chromium.   Groundwater is intercepted near the ship channel in by a series of recovery wells, 


horizontal interceptor trenches, and a barrier wall.  These systems recover groundwater impacted by chromium 


and hydrocarbons.  These systems also recover phase-separated hydrocarbons (PSH). 
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2.0  SAMPLE LOCATION AND DESIGNATION 


 
 


The proposed groundwater monitoring network is described in Table 1 of the Groundwater Investigation 


Work Plan (Work Plan).  Monitoring well locations are shown on Figures 2 and 3 of the Work Plan.  The 


Work Plan calls for a one-time monitoring of the wells included in the groundwater monitoring network.   


 


Monitoring well samples will be labeled according to the Well IDs shown in Table 1 of the Work Plan.  


Field quality assurance samples will have unique sample designations according to the following naming 


scheme: 


 


Duplicate Sample – Well ID followed by the letters DUP (e.g. MW-U29 DUP). 


 


Field Blank Sample – The sample will be labeled “FB” followed by the sequential number of the field 


blank sample (e.g., FB-1, FB-2, FB-3, etc.). 


 


Equipment Rinsate Sample – The sample will be labeled “EQR” followed by the sequential number of the 


equipment rinsate sample (e.g., EQR-1, EQR-2, EQR-3, etc.). 
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3.0  MONITORING EQUIPMENT AND PROCEDURES 


  


 


Attachment A of this document provides the step-by-step procedures to be followed by field personnel to 


monitor fluid levels and collect groundwater samples at the site.  These procedures serve as quality 


assurance guidance for field personnel and are based on PBW’s Standard Operating Procedures (SOPs) 


modified to reflect the site-specific conditions for this project.  These procedures have been written so 


that a field sampling team unfamiliar with the site would be able to gather the samples and field 


information required in a reliable manner.   


 


The following procedures are provided in Attachment A of this plan: 


 


    PBW SOP No.  Procedure 


1   Field Documentation 


2   Sample Custody, Packaging, and Shipment 


11   Fluid-Level Measurement 


12   Water Quality Sampling 


13   Field Measurement of Oxidation-Reduction Potential (ORP) 


17   Field Measurement of Dissolved Oxygen (DO) 


 


 


Note:  The above procedures are only to be used by representatives of Elementis when sampling wells 


owned by Elementis.  El Paso has agreed that Elementis can split samples from existing El Paso wells and 


analyze these samples for chromium.  In these instances, Elementis has assumed that El Paso will follow 


their approved sampling plans for gauging and purging the wells.  Representatives of Elementis will 


provide their own sample bottles for chromium analyses, which will be filled at the same time El Paso 


fills their sample bottles.  
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4.0  SAMPLE HANDLING AND ANALYSIS 


 


Table 1 of this FSP shows the container type, size, number required, chemical preservation, filtering plan, 


and holding times for each type of analysis.  Samples will be transported to the laboratory in ice chests 


containing a sufficient amount of ice (or ice packs) to cool the samples below 4° C.  The samples may be 


delivered by courier to a local laboratory soon after the samples are collected, in which case the sample 


temperature may not have dropped to 4° C.  In this instance, as long the samples are placed on ice as soon 


as they are collected, they will be considered properly preserved.  Samples will be kept under strict chain-


of-custody as described in Attachment A (PBW SOP No. 2).
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5.0  DECONTAMINATION PROCEDURES 


 


For this project, the interface probe is the only piece of equipment that will be used in more than one well.  


The interface probe will be decontaminated before measuring each well and after measuring the last well 


using the following procedure: 


 


a. Wet one paper towel with deionized water and one with isopropyl alcohol. 


b. As line and probe are removed from the well, wipe with towels (isopropyl alcohol below 


deionized water). 


c. After probe is completely extracted from well, spray unit with deionized water. 


 


Once decontaminated, care will be taken to prevent clean equipment from coming into contact with 


potentially contaminated surfaces.  Decontaminated equipment will be wrapped in plastic (or similar) 


between uses.   


 


New, clean polyvinylchloride tubing will be used to sample each well.  The tubing will be wrapped in 


plastic or stored in plastic bags when not being used. 
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6.0  MANAGEMENT OF PURGE WATER 


 


 


Groundwater extracted from the wells will be stored in portable, watertight containers.  The portable 


containers will then be taken to a location designated by El Paso and transferred to a steel drum.  This 


water will then be transferred by El Paso to their hydrocarbon treatment system, which is located on the 


bluff above the cofferdam area, to remove any phase-separated hydrocarbons (PSH) or dissolved volatile 


hydrocarbons.  After the hydrocarbons have been removed from the purge water, it will be pumped 


through ACC’s wastewater treatment plant and treated for hexavalent chromium.   
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TABLE 1


SUMMARY OF SAMPLE HANDLNG PLAN
ACC FACILITY


 
Sample Analytical Chemical Holding


Parameter Method(s)1 Size Number Type/Cap Preservation2 Filtering Time


Hexavalent Chromium 3500-Cr B
250 ml 


Nominal 
Size


1 Plastic None In the Lab 24 hours


Total Chromium 6020A
250 ml 


Nominal 
Size


1 Plastic HNO3, pH <2 In the Field3 180 days


Notes:  
1   Samples will be analyzed using EPA-approved methods as follows:


Method Reference
3500-Cr B      American Public Health Association (APHA), 1995.  Standard Methods for the Examination of Water and Wastewater, 19th Edition.  


Published by APHA, American Water Works Association, and Water Environment Assoiciation.


6020A United States Environmental Protection Agency (USEPA), 1983, revised 1996.  Methods for Chemical 
Analyses of Water and Wastes, EPA 600/4-79-020, March.


2   Samples will be placed on ice immediately after sample collection.
3   Samples will be filtered with an in-line 0.45 micron filter.
 


Container


 


 


 


j:\IM Groundwater Investigation Work Plan\FSP\Table 1 Summary of Sample Handling Plan.xls







 


ATTACHMENT A 
 


Field Procedures 
 
 
 


   PBW SOP No.  Title 


1 Field Documentation 


2 Sample Custody, Packaging and Shipment 


11 Fluid-Level Measurement 


12 Water Quality Sampling 


13 Field Measurement of Oxidation-Reduction 


17 Field Measurement of Dissolved Oxygen 
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Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 1 
 


FIELD DOCUMENTATION 
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol for documenting field activities.  


PBW field personnel shall document field activities on formatted field records and other 


appropriate data sheets.  These formatted record and data sheets will be part of the PBW project 


file; all forms must be filled out carefully and completely by one of the personnel actually 


performing the field activities. 


 
 
2.0 PROCEDURES 


 
 
2.1 Daily Field Record 


 
The PBW field representative will prepare a Daily Field Record form (Figure SOP-1-1) for each 


day of field work.  Documentation on the multiple-page form will include: 


 


A. Project identification; 
 
B. Date; 
 
C. Time on job (beginning and ending time); 
 
D. Weather conditions; 
 
E. Activity description; 
 
F. List of personnel and visitors on site; 
 
G. Safety equipment used and monitoring performed; 
 
H. Waste storage inventory (if any); 
 
I. Chronological record of activities and events; 
 
J. Comments and variances from project work plan; 
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K. Content of telephone conversations; and 
 
L. Signature of the PBW field representative. 


 


The PBW field representative will document all details that would be necessary to recreate the 


day's activities and events at a later time, using as many additional sheets as necessary.  The Daily 


Field Record also will be used to document field activities that may not be specified on other field 


record forms.  Other activity-specific documentation requirements to be recorded on the Daily 


Field Record are discussed in the PBW Standard Operating Procedure for each activity. 


 


 


3.0 DOCUMENTATION 


 
 
3.1 Field Record Forms 


 


In addition to the Daily Field Record, PBW field personnel will complete specific PBW field 


record forms applicable to the field activities being conducted.  The procedures for completion of 


activity-specific field record forms are presented in the applicable PBW Standard Operating 


Procedures.  PBW field record forms include: 


 


 Daily Field Record (SOP No. 1); 
 


 Chain-of-Custody Record and Request for Analysis (SOP No. 2); 
 


 Water Level Monitoring Record (SOP No. 11); 
 


 Groundwater Sampling Record (SOP No. 12); and 
 


 Eh Data Sheet (SOP No. 13). 
 
 


 


3.2 Records Management 
 


All original field forms will be filed with the appropriate project’s records. 
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4.0 QUALITY ASSURANCE 


 
 
4.1 Form Review and Filing 


 


All completed field forms will be reviewed by the Project Manager or project designated QA/QC 


reviewer.  Any necessary corrections will be made in pen with a single-line strike out that is 


initialed and dated. 


 







SOP No. 2  October 25, 2011 
Page 1 of 4   


Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 2 
 


SAMPLE CUSTODY, PACKAGING AND SHIPMENT  
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed for sample 


custody, packaging and shipment.  Appropriate revisions may be made when approved and 


documented by the PBW Project Manager. 


 
This SOP applies to any liquid or solid sample that is being transported by the sampler, a courier 


or an overnight delivery service.   


 


 


2.0 PROCEDURES 


 


The objectives of this packaging and shipping SOP are:  to minimize the potential for sample 


breakage, leakage or cross contamination; to provide for preservation at the proper temperature; 


and to provide a clear record of sample custody from collection to analysis.   


 


 


2.1 Packaging Materials 
 


The following is a list of materials that will be needed to facilitate proper sample packaging: 
 


• Chain-of-Custody Record forms (see Figure SOP-2-1); 
 


• Coolers (insulated ice chests) or other shipping containers as appropriate to sample type; 
 


• Transparent packaging tape; 
 


• Zip-lock type bags (note:  this is used as a generic bag type, not a specific brand name); 
 


• Protective wrapping and packaging material; and 
 


• Contained ice (packaged and sealed to prevent leakage when melted) or “Blue Ice”. 
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2.2 Sample Custody from Field Collection to Laboratory 


 


After samples have been collected, they will be maintained under chain-of-custody procedures.  


These procedures are used to document the transfer of custody of the samples from the field to 


the designated analytical laboratory.  The same chain-of-custody procedures will be used for the 


transfer of samples from one laboratory to another, if required.   


 


The field sampling personnel will complete a Chain-of-Custody Record and Request for Analysis 


form (example CC/RA form, Figure SOP-2-1) for each separate container of samples to be 


shipped or delivered to the laboratory for chemical or physical (geotechnical) analysis.  


Information contained on the triplicate, carbonless form will include: 


 
1. Project identification; 
 
2. Date and time of sampling; 
 
3. Sample identification; 
 
4. Sample matrix type; 
 
5. Sample preservation method(s); 


 
6. Number and types of sample containers; 
 
7. Sample hazards (if any); 
 
8. Requested analyses; 
 
9. Requested sample turnaround time; 
 
10. Method of shipment; 
 
11. Carrier/waybill number (if any); 
 
12. Signature of sampling personnel; 
 
13. Name of PBW Project Manager; 
 
14. Signature, name and company of the person relinquishing and the person 


receiving the samples when custody is being transferred; and 
 
15. Date and time of sample custody transfer. 
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The sampling personnel whose signature appears on the CC/RA form is responsible for the 


custody of a sample from time of sample collection until the custody of the sample is transferred 


to a designated laboratory, a courier, or to another PBW employee for the purpose of transporting 


a sample to the designated laboratory.  A sample is considered to be in their custody when the 


custodian:  (1) has direct possession of it; (2) has plain view of it; or (3) has securely locked it in 


a restricted access area. 


 


Custody is transferred when both parties to the transfer complete the portion of the CC/RA form 


under "Relinquished by" and "Received by."  Signatures, printed names, company names, and 


date and time of custody transfer are required.  Upon transfer of custody, the PBW sampling 


personnel who relinquished the samples will retain the third sheet (pink copy) of the CC/RA 


form.  When the samples are shipped by a common carrier, a Bill of Lading supplied by the 


carrier will be used to document the sample custody, and its identification number will be entered 


on the CC/RA form.  Receipts of Bills of Lading will be retained as part of the permanent 


documentation in the PBW project file. 


 


 


2.3 Packaging and Shipping Procedure 


 


Be sure that all sample containers are properly labeled and all samples have been logged on the 


Chain-of-Custody Request for Analysis form (CC/RA, SOP-2-1) in accordance with the 


procedures explained above and in PBW SOP No. 12 (Water Quality Sampling).  


 


All samples should be packed in the cooler so as to minimize the possibility of breakage, cross-


contamination and leakage.  Before placing the sample containers into the cooler, be sure to 


check all sample bottle caps and tighten if necessary.  Bottles made of breakable material (e.g., 


glass) should also be wrapped in protective material (e.g., bubble wrap, plastic gridding, or foam) 


prior to placement in the cooler.   Place the sample containers upright in the cooler.  Avoid 


stacking glass sample bottles directly on top of each other.  


 


If required by the method, samples should be preserved to 4°C prior to the analysis.  Water ice or 


“blue ice” will be used to keep the sample temperatures at 4°C.  The ice will be placed in two zip-


lock bags if the samples are to be transported by someone other than the PBW sampler (e.g., a 


courier or overnight delivery service).  Place the zip-lock bags of ice in between and on top of the 
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sample containers so as to maximize the contact between the containers and the bagged ice.  If the 


PBW sampler is transporting the samples to the laboratory shortly after sample collection,  the 


water ice may be poured over and between the sample bottles in the cooler.   


 


If there is any remaining space at the top of the cooler, packing material (e.g., styrofoam pellets 


or bubble wrap) should be placed to fill the balance of the cooler.  After filling the cooler, close 


the top and shake the cooler to verify that the contents are secure.  Add additional packaging 


material if necessary.  


 
When transport to the laboratory by the PBW sampler is not feasible, sample shipment should 


occur via courier or overnight express shipping service that guarantees shipment tracking and 


next morning delivery (e.g., Federal Express Priority Overnight).   In this case, place the chain-of-


custody records in a zip-lock bag and place the bag on top of the contents within the cooler.  Tape 


the cooler shut with packaging tape.  Packaging tape should completely encircle the cooler.  


 
Retain copies of all shipment records provided by the courier or overnight delivery service and 


maintain in the project’s file.  


 


 


2.4 Documentation and Records Management 
 


Daily Field Records or a field notebook with field notes will be kept describing the packaging 


procedures and the method of shipments.  Copies of all shipping records and chain-of-custody 


records will be retained in the project files. 


 


 


3.0 QUALITY ASSURANCE 


 


The Project Manager or designated QA reviewer will check and verify that documentation has 


been completed and filed per this procedure. 
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Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 11 
 


FLUID-LEVEL MEASUREMENT 
 


 


1.0 SCOPE AND APPLICABILTIY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed during 


measurement of fluid levels in monitoring wells and piezometers.  As the work progresses and 


when warranted, appropriate revisions may be made when approved and documented by the PBW 


Project Manager. 


 


 


2.0 PROCEDURES 


 


Before measuring fluid levels, the construction details and previous measurements for each well 


or piezometer shall be reviewed by the PBW field supervisor so any anomalous measurements 


may be identified.  Well construction details and previous measurements shall be available in the 


field for review. 


 


In general, fluid-level measurements shall be performed before groundwater is removed from the 


well by purging or sampling. 


 


 


2.1 Equipment 
 


Equipment that may be necessary to perform measurements include:  


 
• Well/piezometer construction details; 


• Interface probe; and 


• Fluid- Level Monitoring Record Sheet; 


 


 
  
 







SOP No. 11  October 25, 2011 
Page 2 of 4   


2.2 Measuring Point 


 


A measuring point (MP) shall be selected and marked for each monitoring well and piezometer in 


which water level measurements will be made.  Generally, the MP will be the top of the well 


casing on the north side.  The MP will be permanently marked using an indelible marker or a 


notch cut into the PVC casing.  When the top-of-casing elevation of a monitoring well or 


piezometer is surveyed, the licensed surveyor shall measure the MP elevation and reference this 


measurement to an appropriate datum (such as feet above mean sea level). 


 


 


2.3 Fluid-Level Measurements 


 


Fluid levels in all wells will be measured with an interface probe because of the presence or 


potential presence of non-aqueous phase liquid (NAPL) in the well.  All fluid level measurements 


will be recorded to the nearest hundredth of one foot.  Note the instrument used for each 


measurement on the Fluid Level Monitoring Record (Figure SOP-11-1).   


 
The procedure for measuring water levels with an electric probe is as follows: 


 
1. Switch on. 


 
2. Lower the electric cable into the well until the ammeter or buzzer indicates a 


closed circuit.  An intermittent beep indicates the presence of LNAPL.  A 
continuous beep indicates water. 


 
  3. With the cable in this fixed position, note the depth to the LNAPL (if 


encountered) and water from the Measuring Point (MP). 
 
  4. If LNAPL is not encountered, put an “NP“ in the LNAPL column to indicate that 


LNAPL was not present in the well. 
 


Record the thickness of the LNAPL in the "Remarks" column of the Water Level Monitoring 


Record (Figure SOP-11-1).  To calculate the corrected water level elevation in the presence of 


LNAPL, use the worksheet provided as Figure SOP-11-2. 


 


If a light-phase NAPL (floater) is not detected using the interface probe, but the presence of 


LNAPL is suspected, the presence of a very thin layer or sheen (too thin to be measured) may 


also be checked using a bottom-filling transparent bailer.  The presence of a thin LNAPL layer is 
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checked by lowering the bailer into the well.  Care must be taken to not completely submerge the 


bailer.  Retrieve the bailer and visually examine the air/liquid interface for the presence of an 


immiscible light-phase layer or sheen.  Note that the transparent bailer is not to be used to 


measure the thickness of LNAPL in a well.   


 


 


 


3.0 DOCUMENTATION AND RECORDS MANAGEMENT 
 


Fluid levels observed in wells selected for the groundwater monitoring network will be tabulated 


on a Fluid Level Monitoring Record form during each monitoring period (Figure SOP-11-1).  The 


date and time of each measurement will also be recorded on the Fluid Level Monitoring Record.  


All fluid-level measurements shall be recorded to the nearest 0.01 feet.  


 


Fluid-level data will be recorded as feet below measuring point so that water level elevations may 


be calculated from the depth-to-water measurement (from measuring point) and the surveyed 


elevation of the measuring point at each well or piezometer. 


 


If LNAPL is encountered during water level measurement, the measured thickness or observation 


shall be recorded in the “Depth to Product” column.  Each form or, as appropriate, individual 


measurement data, shall be signed to indicate the originator.  If LNAPL is encountered, the 


corrected water level elevation may be calculated using the procedures included on Figure SOP-


11-2. 


 


 


4.0 QUALITY CONTROL 


 


 


4.1 Equipment Decontamination/Cleaning 


 


The interface probe shall be cleaned before and after each measurement.  Cleaning shall be 


accomplished by  washing with a laboratory-grade detergent/water solution, rinsing with clean, 


potable, municipal water, wiping or spraying with isopropyl alcohol, then rinsing with distilled or 
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deionized water.   After cleaning, equipment will be packaged and sealed in plastic bags or other 


appropriate containers to minimize contact with dust or other contaminants.   


 


 


4.2 Technical and Records Reviews 
 


The project manager or designated QA reviewer will check and verify that documentation has 


been completed and filed per this procedure. 


 


In addition, all calculations of water-level elevations and NAPL correction to water-level 


elevations must be reviewed before they are submitted to the project file and used to describe site 


conditions.  Technical personnel familiar with this procedure should perform the calculation 


review.  Evidence of the completed review and any necessary corrections to calculations should 


also be submitted to the project file. 
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Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 12 
 


WATER QUALITY SAMPLING 
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed during sampling 


of groundwater.  Appropriate revisions may be made to accommodate site-specific conditions or 


project-specific protocols when they are approved and documented by the PBW Project Manager. 


 


 


2.0 PROCEDURES 


 


 


2.1 Groundwater Sample Collection 


 


Individual samples from wells will be collected as follows: 


 


A. The depth to water and the thickness or presence of a Light Non-Aqueous Phase 
Liquid (LNAPL) in a well will be measured using the procedures discussed in the 
PBW SOP No. 11 (Fluid Level Measurement). 


 
B. A low-flow purge method or “micopurge” method will be used for sample collection.  


Wells will be purged at a low pumping rate to minimize agitation of water in the well 
and minimize drawdown.  The goal is to limit drawdown in the well to less than 10 
percent of the length of the saturated well screen.  If the initial water level is above 
the top of the screen, then the goal is to limit drawdown due to purging so that the 
water level in the well does not drop below the top of the screened interval.  Wells 
will be purged by pumping water at a rate less than 250 mL per minute using a 
peristaltic pump.  Bailers will not be used for purging of sampling wells. 


 
C. At each well, the sample will be collected through a section of new, clean, flexible 


polyvinylchloride tubing. 
 
D. For sampling active hydrocarbon recovery systems, the recovery pumps will be 


pulled from the well before sampling.   
 
E. The sampling intake will be placed near the center of the well’s screened interval or 


deeper if this reduces the chance of pumping LNAPL while purging the well.  
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F. Prior to collecting samples from a well, a clean plastic apron will be placed adjacent 
to or around the well to prevent equipment and sample containers from coming into 
contact with surface materials.  Alternatively, a clean field table may be set up near 
the well.  If used, the table will be cleaned before and after use at each well. 


 
G. Sample containers prepared specifically for the required analyses by the analytical 


laboratory or their supplier will be used for sample collection.  Glass sample bottles 
for non-volatile analyses should be filled to near the top.  To account for slight 
expansion due to temperature changes, leave headspace approximately equivalent to 
the volume of liquid that would fill the bottle's cap.  Plastic sample bottles should be 
filled completely.  Splashing of the water in the sample container and exposure to the 
atmosphere shall be minimized during sampling.  The container cap will be screwed 
on tightly immediately after filling the sample container.   


 
H For wells that experience excessive drawdown using micropurging, the well will be 


pumped dry, then sampled using a new disposable bailer after the wells has 
resaturated sufficiently for sampling. 


 
I Sample bottles that do not contain preservative should be rinsed with the sample 


water prior to filling.   
 
J. Where more than one well within a specific field or site is to be sampled, the 


sampling sequence should begin with the well having the lowest suspected level of 
contamination.  Successive samples should be obtained from wells with increasing 
suspected contamination.  If the relative degree of suspected contamination at each 
well cannot be reasonably assumed, sampling should proceed from the perimeter of 
the site towards the center of the site.  The sampling sequence should be arranged 
such that wells are sampled in order of increasing proximity to the suspected source 
of contamination, starting from the wells up-gradient of the suspected source. 


 
K. Sampling activity for each monitoring well will be recorded on a Groundwater 


Sampling Record (Figure SOP-12-1). 
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2.2 Sample Filtration 


 


When required, a field-filtered water sample will be collected using a disposable, in-line 0.45 μm 


filter.  The water sample will be pumped through the filter using a peristaltic pump and a section 


of polyvinylchloride tubing or other appropriate method.  An aliquot of approximately 100 ml of 


sample will be run through the tubing and filter prior to collection into the sampling containers.  


Both the filter and tubing will be disposed of between samples. 


 


 


2.3 Sample Containers and Volumes 


 


A summary of the sample handling plan is presented as Table 1 in the FSP report.  Table 1 


discusses the sample containers and volume needed for each type of sample. 


2.4 Sample Labeling 


 


Sample containers will be labeled with self-adhesive tags.  Each sample will be labeled with the 


following information using waterproof ink.   


 
A. Project identification; 
 
B. Sample identification; 
 
C. Date and time samples were obtained; 


 
D. Requested analyses and method; 
 
E. Treatment (preservative added, filtered, etc.); and 
 
F. Initials of sample collector(s). 
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2.5 Sample Preservation and Storage 


 


Water samples submitted for chemical analysis will be stored at 4° C in ice-cooled, insulated 


containers immediately after collection (see Table 1 of the FSP).  The samples may be delivered 


to the laboratory soon after they are collected, in which case the water samples may not have had 


sufficient time to cool to 4° C.  In these instances, the samples will be considered properly 


preserved as long as they were placed on ice immediately after they were collected.  


 


2.6 Sample Custody 


 


Samples shall be handled and transported according to the sample custody procedures discussed in 


the PBW SOP No. 2 (Sample Custody, Packaging, and Shipment).  The sample collector shall 


document each sample on the Chain-of-Custody and Request for Analysis form (Figure SOP-2-1). 


 


2.7 Field Measurements 


 


Specific conductance, pH, and temperature measurements may be performed on water samples at 


the time of sample collection.  Data obtained from these (or other) field water quality 


measurements will be recorded on the appropriate sampling records.  Separate aliquots of water 


shall be used to make field measurements (i.e., sample containers for laboratory analysis shall not 


be reopened).  


 


For groundwater samples, field measurement intervals will be 5 minutes and at least four readings 


will be taken during the course of micro-purging the well (i.e., the well will be purged for a 


minimum of 20 minutes).  If the parameters have not stabilized after 20 minutes, field 


measurements and purging will continue until two consecutive readings have stabilized to within 


the following limits: 


 
• Specific conductance+/-10% 
 
• pH +/-0.1 pH units 
 
• temperature +/-1° C 
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2.8 Temperature Measurement 


 


Temperature will be measured directly from the water source or from a separate sample aliquot.  


Temperature measurements will be made with a mercury-filled thermometer, bimetallic-element 


thermometer or electronic thermistor. All measurements will be recorded in degrees Celsius (°C ). 


 


 


2.9 pH Measurement 


 


A pH measurement will be made by dipping the probe directly into the water source or into a 


separate sample aliquot.  Prior to measurement, the container in which the field parameter sample 


will be collected will be acclimated to the approximate temperature of the sample.  This can be 


accomplished by immersing the container in water removed from a well during the purging 


process.  The pH measurement will be made as soon as possible after collection of the field 


parameter sample, preferably within a few minutes, using a pH electrode.  The value displayed on 


the calibrated instrument will be recorded after the reading has stabilized.  If the value falls 


outside of the calibrated range, then the pH meter will be recalibrated using the appropriate buffer 


solutions. 


 


 


2.10 Specific Conductance Measurement 


 


Specific conductance will be measured by dipping the probe directly into the water source or into 


a separate sample aliquot.  The probe must be immersed to the manufacturer's recommended 


depth.  Specific conductance will be reported in micromhos/cm at 25° C.   


 
The value displayed on the calibrated instrument will be recorded after the reading has stabilized.  


If the value falls outside of the calibrated "range" set by the range dial on the instrument, then the 


range setting will be changed to a position that gives maximum definition.  If the specific 


conductance value falls outside of the calibrated range of the conductivity standard solution, then 


the instrument will be recalibrated using the appropriate standard prior to measurement. 
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2.11 Equipment Calibration 


 


Equipment used to measure field parameters will be calibrated by PBW personnel according to 


manufacturer’s instructions. Calibration checks will be performed at least once prior to and at 


least once following each day of instrument use in the field and the results will be documented on 


the Sampling Record for each sampling station. 


 


 


3.0 DOCUMENTATION 


 


 


3.1 Groundwater Sampling Record 
 


Each sampling event for each monitoring well will be recorded on a separate Groundwater 


Sampling Record form.  The documentation should include the following: 


 
A. Project identification; 
 
B. Location identification; 
 
C. Sample identification(s) (including quality control samples); 
 
D. Date and time of sampling; 
 
E. Purging and sampling methods; 


 
F. Sampling depth; 


 
G. Name(s) of sample collector(s); 
 
H. Inventory of sample bottles collected including sample preservation (if any), number, 


and types of sample bottles; 
 


I. Total volume of water purged; 
 
J. Results of field measurements and observations (time and cumulative purge volume, 


temperature, pH, specific conductance, turbidity, sediment, color, purge rate); 
 
K. Equipment cleaning record; 
 
L. Description and identification of field instruments and equipment; and 
 
M. Equipment calibration record. 
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When the sampling activity is completed, the Groundwater Sampling Record will be checked by 


the PBW Project Manager or his/her designee, and the original record will be placed in the PBW 


project file. 


 


 


4.0 QUALITY CONTROL 


 
 
4.1 Chain-of-Custody and Request for Analysis Form 


 


A Chain-of-Custody and Request for Analysis form (CC/RA form) will be filled out as described 


in the PBW SOP No. 2.  


 


 


4.2 Equipment Cleaning 


 


Sample bottles and bottle caps will be cleaned and prepared by the analytical laboratory or their 


supplier using standard EPA-approved protocols.  Sample bottles and bottle caps will be 


protected from dust or other contamination between time of receipt by PBW and time of actual 


usage at the sampling site. 


4.3 Records Review 
 


The PBW Project Manager or designated QA reviewer will check and verify that documentation 


has been completed and filed per this procedure. 
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Pastor, Behling & Wheeler, LLC . 
 


STANDARD OPERATING PROCEDURE No. 13 
 


FIELD MEASUREMENT OF OXIDATION-REDUCTION POTENTIAL (ORP) 
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed for the field 


measurement of oxidation-reduction potential in water samples.  If necessary to accommodate 


specific field conditions, modifications of these procedures may be made when approved and 


documented by the PBW Project Manager. 


 


 


2.0 PROCEDURES 


 
 
2.1 Explanation of Method 


 


The potential difference measured between an indicator electrode and a reference electrode in a 


water sample is the oxidation-reduction potential (ORP) of the water. Indicator electrodes are 


typically made of platinum and reference electrodes are commonly either calomel or Ag/AgCl 


electrodes with a KCl electrolyte solution.  The reference electrode provides a constant electrode 


potential for comparison to the potential at the platinum electrode.   


 


The oxidation-reduction potential of water samples is most commonly reported relative to the 


standard hydrogen electrode, as Eh.  Therefore, the oxidation-reduction potential of a water 


sample measured using a platinum indicator electrode and reference electrode must be corrected 


for the half-cell potential of the reference electrode in order to provide an Eh estimate for the 


water. 
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2.2 Instrumentation and Equipment 


 


Measurement of ORP requires the following equipment: 


 


1. pH meter reading millivolts OR ORP meter such as Orion Model 98-75  
 
2. Combination ORP electrode (Pt electrode with reference electrode) OR Reference 


electrode1 (calomel or Ag/AgCl) and  platinum electrode 
 
3. Reference electrode filling solution, as required for some combination ORP 


electrodes2 


 
4. Calibration standard (Zobell or Light’s solution) 
 
5. Clean (e.g., deionized) water for probe cleaning  
 
6. Squeeze bottle for clean water 
 
7. Clean container for sample water during measurement 
 
8. Electrode cleaning solution 


 


 


2.3 Instrument Checks 


 


It is not possible to calibrate ORP electrodes over a range of conditions.  Instead, standard 


solutions of known redox potential for specific indicator electrodes (i.e., Pt electrode) are used to 


check the electrode response at the temperature of measurement.  Calibration checks should be 


performed and recorded on the Eh Data Sheet (Figure SOP-13-1) prior to each sample 


measurement as follows: 


 


1. Assemble meter with either combination ORP electrode or set of platinum and 
reference electrodes. 


 
2. If needed, select appropriate filling solution and fill reference electrode with fresh 


solution. 
                                                 
1   The reference electrode and the filling solution must be recorded with ORP measurements. 
 
2   If a combination ORP electrode is used, it may be possible to select the appropriate electrolyte filling solution for the 


reference electrode.  For sample waters of low ionic strength (< 10,000 mg/L TDS), use the filling solution that matches the 
potential of a calomel electrode.  For higher ionic strength waters (> 10,000 mg/L TDS), use 4N KCl saturated with 
Ag/AgCl.   
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3. Place standard solution in clean container. 
 
4. Measure and record temperature of standard solution (T1) in  degrees C. 
 
5. For Zobell’s solution, calculate the theoretical potential at the measured temperature 


using the following equation: 
 


Eh(Zobell)  = 428  + 2.2*(25 - T) = _____ mV 
 
6. For Light’s solution, the theoretical potential at 25°C is 675 mV. (note: no 


temperature correction data available for Light’s solution) 
 
7. Measure and record the potential of the standard solution in mV. 
 
8. Correct the measured potential of Zobell’s solution for the half-cell potential of the 


reference electrode using the potential of the reference electrode for the temperature 
of measurement (T1) given in Table 1 below. 


 
Eh(Standard) = E(Standard), observed + E(ref. electrode), at T1 = _____ mV 


 
 


Table 1.  Half-Cell Potential of Reference Electrode at T 
 


Temperature (°C) Calomel 4N KCl saturated Ag/AgCl  


10 251 mV 214 mV 


20 244 mV 204 mV 


25 241 mV 199 mV 


30 238 mV 194 mV 


 
 


9. Compare the corrected, measured potential of the standard solution (step 8) to the 
theoretical potential at the measured temperature (calculated in step 5 or 6).  If the 
values are more than ±10 mV different, the meter and electrode functions should be 
checked as follows: 


 
(a) recheck temperature of standard solution 
(b) replace electrode filling solution 
(c) clean electrodes (refer to Section 4.1) 
(d) replace standard with new mix of solution 


 
Note: If the temperature of the standard solution is much higher or lower than 25°C 
(i.e., ± 15 degrees C), then the half-cell potential of the reference electrode may 
deviate significantly from the values given in Table 1.  In this case, the proper 
function of the ORP measurement system cannot be verified.  
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Alternate procedures are available to check the function of the ORP measurement 
system but require two reference electrodes, one that is known to be functioning 
properly.  Refer to APHA Method 4500-H, Section 5.b. for a description of the 
alternate procedures. 


 
10. Check initial measurement of standard solution.  Measurements should agree within 


10 mV.  If the measurements do not agree, the meter and electrode functions should 
be checked as described in step 9. 


 
 


2.4 Sample Measurement 


 


After measurement of the standard solution confirms the electrode function, measure the redox 


potential of the water sample as follows: 


 
1. Thoroughly clean the outside of the electrode(s) with deionized water prior to 


introducing to the sample water. 
 


2. Measure and record sample temperature (T2) in  degrees C.   
 


Note:  If the sample temperature is more than approximately 10 degrees C higher or 
lower than the temperature of the standard solution previously measured, the sample 
measurement may require additional time to stabilize due to drift in the reference 
electrode potential.  Efforts should be made to maintain the standard solution at 
approximately the same temperature as the sample waters to be measured. 


 
3. Immerse the ORP electrode(s) in the sample water. 
 
4. Wait 2 minutes and then record the measured potential in mV. 
 
5. Correct the measured potential of the sample solution for the half-cell potential of the 


reference electrode at the temperature of measurement (T2) (refer to Table 1): 
 
 


Eh(Sample) = E(Sample), observed + Eh(ref. electrode), at T2  = _____ mV 
 


These steps must be documented on the attached Eh Data Sheet for each sample 
measurement. 


 


 


2.5 Documentation and Record Management 
 


Calibration information will be recorded on the Eh Data Sheet.  ORP measurements will also be 


recorded on the Eh Data Sheet (Data Record, page 2 of 2) with associated calculations to compute 
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Eh from ORP measurements.  ORP measurements will not be reported as Eh data without first 


performing the correction calculations. 


 


 


3.0 QUALITY ASSURANCE/QUALITY CONTROL 


 
 
3.1 Electrode Maintenance and Storage 


 


Contamination of the electrode surface, salt bridge, or internal electrolyte solution in the case of 


reference electrodes can lead to excessive drift, poor electrode response, and artifact potentials 


(electrode “poisoning”).  


 


 


3.2 Routine Maintenance for Intermittent Use 


 


The reference electrode should be cleaned for storage following each series of measurements or 


daily, as follows: 


 
Empty reference electrode of filling solution and rinse thoroughly with distilled water.  
The electrode should be stored filled with distilled water and should be labeled as so.  If 
salt deposits have formed on the outside of the electrode casing, clean with a dilute acid 
or detergent solution and rinse thoroughly with distilled water.  


 
The Pt indicator electrode should be cleaned daily by rinsing with distilled water and should be 


stored in distilled water between uses.   


 


 


3.3 Long-term Maintenance 


 


Follow manufacturer’s instructions for long-term maintenance, cleaning and rejuvenation of 


electrodes.  If excessive drift occurs or erratic performance of electrodes is observed in a standard 


solution after appropriate cleaning, refilling or regeneration procedures, discard the faulty 


electrode and use a new one.  
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3.4 Records Review 
 


Calculations will be checked before any ORP or Eh data are reported for use on a project.  The 


calculation check will be documented by the reviewers initials and date of review on the Eh Data 


Sheet. 
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Pastor, Behling & Wheeler, LLC  


 
STANDARD OPERATING PROCEDURE No. 17 


 
FIELD MEASUREMENT OF DISSOLVED OXYGEN (DO) 


 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes the protocol to be followed for the field 


measurement of dissolved oxygen in water samples.   If necessary to accommodate specific field 


conditions, modifications to the procedure may be made when approved and documented by the 


PBW Project Manager. 


 


 


2.0 PROCEDURES 


 


 


2.1 Explanation of Dissolved Oxygen and Methodology 


 


Dissolved oxygen (DO) refers to the volume of oxygen that is contained in water.  Oxygen enters 


the water by photosynthesis of aquatic biota and by the transfer of oxygen across the air-water 


interface.  The amount of oxygen that can be held by the water depends on the water temperature, 


salinity, and pressure.  Gas solubility increases with decreasing temperature (i.e., colder water 


holds more oxygen).  Gas solubility increases with decreasing salinity (i.e., freshwater holds more 


oxygen than does saltwater).  Both the partial pressure and the degree of saturation of oxygen will 


change with altitude.  Finally, gas solubility decreases as pressure decreases.  Thus, the amount of 


oxygen in water decreases as altitude increases because of the decrease in relative pressure. 


 


Flowing water is more likely to have high dissolved oxygen levels than stagnant water because of 


the water movement at the air-water interface.  In flowing water, oxygen-rich water at the surface 


is constantly being replaced by water containing less oxygen as a result of turbulence, creating a 


greater potential for exchange of oxygen across the air-water interface.  Because stagnant water 


undergoes less internal mixing, the upper layer of oxygen-rich water tends to stay at the surface, 


resulting in lower dissolved oxygen levels throughout the water column.  Oxygen losses readily 


 
   
 







SOP No. 17  October 25, 2011 
Page 2 of 5   


occur when water temperatures rise, when plants and animals respire, and when microbes 


aerobically decompose organic matter. 


 


The Membrane Electrode Method (such as that used on the YSI Model 55) is ideal for field 


dissolved oxygen (DO) testing.  Polarographic or galvanic oxygen-sensitive membrane electrodes 


are composed of two metal electrodes in contact with a supporting electrolyte that is separated 


from the test solution by a selective membrane.  Indicator electrodes are typically made of 


platinum and reference electrodes are commonly either calomel or Ag/AgCl electrodes with a 


KCl electrolyte solution.   The reference electrode provides a constant electrode potential for 


comparison to the potential at the platinum electrode.  A thin permeable membrane, stretched 


over the sensor, isolates the electrodes from the environment while allowing gases to enter.  


When a polarizing voltage is applied to the sensor electrodes oxygen, which has passed through 


the membrane, reacts at the cathode causing a current flow.  The membrane passes oxygen at a 


rate proportional to the pressure difference across it.  Since oxygen is rapidly consumed at the 


cathode, it can be assumed that the oxygen pressure inside the membrane is zero.  Hence, the 


force causing the oxygen to diffuse through the membrane is proportional to the partial pressure 


of oxygen outside the membrane.  As oxygen partial pressure varies, so does the oxygen diffusion 


through the membrane.  This causes the probe current to change proportionally.  


 


 


2.2 Instrumentation and Equipment 


 


Typically, obtaining a field DO measurement requires the following equipment: 
 


1. Membrane Electrode-type Dissolved Oxygen meter 
 
2. Platinum indicator electrode and reference electrodes of either calomel or Ag/AgCl 
 
3. KCl reference electrode filling solution 
 
4. Clean (e.g., deionized) water for probe cleaning  
 
5. Squeeze bottle of clean water 
 
6. Membrane/O-ring & KCl kit for probe cleaning and replacement  
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2.3 Instrument Checks and Calibration 


 


 


2.3.1 Probe Operation and Precautions 


 


Membrane life depends on usage.  Membranes will last a long time if installed properly and 


treated with care.  Erratic readings are a result of loose, wrinkled, damaged, or fouled membranes, 


or from large (more than ½ inch dia.) bubbles in the electrolyte reservoir.  If erratic readings or 


evidence of membrane damage occurs, replace the membrane and the KCl solution.  The average 


replacement interval is two to four weeks. 


 


1. If the membrane is coated with oxygen consuming material (e.g., bacteria) or 


oxygen evolving organisms (e.g., algae), erroneous readings may occur. 


 


2. Chlorine, sulfur dioxide, nitric oxide, and nitrous oxide can affect readings by 


behaving like oxygen at the probe.  If you suspect erroneous readings, it may be 


necessary to determine if these gases are present.  


 


3. Avoid any environment that contains substances that may attack the probe 


materials.  Examples of some of these substances are concentrated acids, 


caustics, and strong solvents.  Probe materials that come in contact with the 


sample include FEP Teflon, acrylic plastic, EPR rubber, stainless steel, epoxy, 


polyetherimide and the polyurethane cable covering. 


 


4. For correct probe operation, the gold cathode must always be bright.  If it is 


tarnished, which can result from contact with certain gases, or plated with silver, 


which can result from extended use with a loose or wrinkled membrane, the gold 


surface must be restored.  To restore the cathode you may either return the 


instrument to the factory, or clean it using a meter-specific reconditioning kit.  


Never use chemicals or abrasives not supplied with the kits. 


 


5. It is also possible for the silver anode to become contaminated, which will 


prevent successful calibration.  To clean the anode, remove the O-ring and 


membrane and soak the probe overnight in a 3% ammonium hydroxide solution.  
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Next, rinse the sensor tip and KCl reservoir with deionized water, add new KCl 


solution, and install a new membrane and O-ring.  Turn the instrument on and 


allow the system to stabilize for at least 30 minutes.  If, after several hours, you 


are unable to calibrate, return the instrument to the manufacturer for service. 


 


6. If the sensor O-ring is worn or loose, replace it with an appropriate O-ring. 


 


7. To keep the electrode from drying out, store the probe in the instrument 


calibration chamber with a small piece of moist towel or sponge. 


 


8. Consult the operations manual of the electrode instrument for the correct, 


instrument-specific calibration procedure. 


 


 


2.4 Sample Measurement Procedures for Groundwater 


 


Dissolved oxygen measurements should be taken during well purging and immediately before 


and after sample acquisition using a direct-reading meter.  Because most well purging techniques 


allow aeration of collected groundwater samples, it is important to minimize potential aeration by 


taking the following precautions.   


 


1) Purge well with a peristaltic pump to prevent downhole aeration of the sample in 
wells screened across the water table.  Well drawdown should be kept to a 
minimum as described in the PBW SOP No. 12 (Water Quality Sampling).  The 
pump tubing should be immersed alongside the dissolved oxygen probe beneath 
the water level in the sampling container (i.e., a flow-through cell).  This will 
minimize aeration and keep water flowing past the dissolved oxygen probe’s 
sampling membrane.   If bubbles are observed in the tubing during purging, the 
flow rate of the pump must be slowed. 


 
2) Dissolved oxygen measurements can be used as a stabilizing parameter in 


conjunction with other indicator parameters (i.e., pH, temperature, conductivity, 
etc.) to distinguish between formation water and stagnant casing water.  Once 
these parameters have stabilized (typically ± 10% for DO), a representative DO 
measurement can be recorded from the in-line flow cell.  Of the stabilization 
indicator parameters used above, DO usually requires the longest time for 
stabilization. 
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2.5 Documentation 
 


All measurement results should be recorded according to procedures outlined in the PBW SOP 


No. 1 (Field Documentation).  The instrument manufacturer, model number and unique 


identification number should also be recorded with the measurement data. 


 


 


3.0 QUALITY ASSURANCE/QUALITY CONTROL 


 


Field measurements will be reviewed prior to their use on a project.  The project manager or 


designated reviewer will verify the DO data and also confirm that documentation has been 


completed per this procedure.   


 


 


4.0 REFERENCES 


 


EPA, 1995.  Low-Flow (Minimal Drawdown) Ground-Water Sampling Procedures. 
 
YSI Inc., 1994.  Operations Manual for YSI Model 55 Handheld Dissolved Oxygen System 


(Membrane Electrode Instrument). 
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1.0  INTRODUCTION 


 


 


1.1 Purpose 


 


This Quality Assurance Plan is one of several documents that describe the procedures to be used in conducting 


groundwater investigations at the American Chrome and Chemicals Inc. (ACC or Elementis) Facility in Corpus 


Christi, Texas.  This plan has been prepared in response to Section VII.1.B(i) of the U.S. EPA Region VI 


Administrative Order on Consent (AOC).  Section VII.1.B(i) describes the work to be performed as part of the 


Interim/Stabilization Measures.  Specifically, Section VII.1.B(i) requires that ACC submit a quality assurance 


plan for the Groundwater Investigation.  This Quality Assurance Plan (QAP or “the plan”) is submitted as 


Appendix C of the Groundwater Investigation Work Plan (Work Plan). 


 


Other plans that describe procedures to be used during the groundwater investigations at the Facility are the 


Health and Safety Plan and the Field Sampling Plan (Appendix A and B of the Groundwater Investigation Work 


Plan, respectively).  Together, the Health and Safety Plan (HASP), the Field Sampling Plan (FSP), and the QAP 


constitute the field and laboratory manuals for this project.  Due to the use of cross-referencing between the 


Groundwater Investigation Work Plan, the HASP, the FSP, and the QAP, these plans will be used together as a 


field and laboratory manual during and after the field activities.  Cross-referencing was used to limit the amount 


of redundancy between the plans. 


 


The purpose of the QAP is to describe the quality assurance and quality control (QA/QC) procedures that will be 


followed for this investigation. 


 


 


1.2 Site Description  


 


The facility is an operating chromium manufacturing plant located at 3800 Buddy Lawrence Drive in Nueces 


County, northwest of Corpus Christi, Texas.  The facility is in a highly industrialized area along the south bank 


of the Corpus Christi Inner Harbor.  Several petroleum refineries bound the facility.  In addition, numerous 


underground pipelines transporting a wide variety of raw and finished products traverse the ACC property.  


Many of the Facility wells have been affected by benzene and other hydrocarbon products (from off-site 


sources) and chromium.   Groundwater is intercepted near the ship channel in by a series of recovery wells, 
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horizontal interceptor trenches, and a barrier wall.  These systems recover groundwater impacted by chromium 


and hydrocarbons.  These systems also recover phase-separated hydrocarbons (PSH). 
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2.0  PROJECT ORGANIZATION AND RESPONSIBILITIES 


 
 


The following individuals will play key roles in providing for the QA/QC during the site groundwater 


investigations. 


 


 


Company Name Title Responsibilities 
EPA Region VI Dale Thrush Project Manager Responsible for EPA project oversight. 
American Chrome 
& Chemicals Inc. 


Dr. Joel Barnhart Project Manager 
Responsible for communication with the EPA 
Project Manager and PBW Project Manager.   


Pastor, Behling & 
Wheeler, LLC 
(PBW) 


Keith Wheeler  Project Manager 
Responsible for overall project quality of data 
collected and analyzed during the 
investigation, and reporting of this data. 


Eric Pastor 
Quality Assurance 
Coordinator 


Responsible for ongoing review, monitoring, 
auditing, and evaluation of the performance of 
the QA program related to both field and 
laboratory QA/QC procedures. 


John Brayton 
PBW Field Project 
Supervisor 


Responsible for ensuring that the site 
investigation activities are performed in 
conformance with the Field Sampling Plan. 


AnalySys, Inc. 


Kathy Wilson 
Quality Assurance 
Coordinator 


Responsible for laboratory QA/QC. 


Shawna Biggs Project Manager 


Responsible for analytical activities.  Will 
work closely with the QA/QC officer and the 
PBW Project Manager regarding analytical 
QA/QC requirements. 


 


QA/QC problems or deficiencies identified by the Quality Assurance Coordinator during the review, 


monitoring, and auditing process will, as appropriate, be brought to the attention of the PBW Project 


Manager.  If QA/QC problems or deficiencies requiring corrective action occur, the PBW project 


manager or the PBW Quality Assurance Coordinator will recommend such action.
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3.0  QUALITY ASSURANCE OBJECTIVES FOR DATA MEASUREMENT 


 


 


The primary data quality objective for this project is to obtain data of acceptable accuracy, precision, and 


completeness that are comparable and representative of site conditions.  Definitions of these parameters 


that will be used to assess the quality of data generated during the investigations are given below: 


 


• Accuracy – the degree of agreement of a measurement with an accepted reference or true 


value. 


• Precision – a measure of agreement among individual measurements under similar 


conditions.  Usually expressed in terms of the standard deviation. 


• Completeness – the amount of valid data obtained from a measurement system compared 


to the amount that was expected and needed to be obtained to meet the project data goals. 


• Representativeness – a sample or group of samples that reflect the characteristic of the 


media at the sampling point.  It also includes how well the sampling point represents the 


actual parameter variations that are under study. 


 


The goals for accuracy, precision, and completeness are presented below.  In order to meet the objectives 


outlined in this table, QA/QC samples will be submitted as described in the Work Plan and QA/QC 


assessment procedures will be implemented.  The procedures for assessing the accuracy, precision, and 


completeness are described in the Laboratory QA/QC Program Description (Laboratory QAP, Attachment 


A) and PBW’s standard procedure for data evaluation (Attachment B). 


 


Precision, Accuracy, and Completeness Objectives 


Measurement 


Parameter 
Reference 


Precision    


Std. Dev. 
Accuracy Completeness 


Hexavalent 


Chromium 


3500-Cr B     


(APHA, 1995) 
20% ± 25% 90% 


Total 


Chromium 


6020    


(USEPA, 1996) 
20% ± 25% 90% 
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4.0  CALIBRATION PROCEDURES AND FREQUENCY 


 


 


4.1 Field Instruments 


 


The following field instruments may be used during groundwater investigations at the site: 


 


• pH meter;  


• conductivity meter; 


• Eh meter; 


• temperature probe; 


• interface probe; and 


• organic vapor meter. 


 


Field instruments will be calibrated before being used (i.e., at the beginning of the day) and at prescribed 


intervals while in use.  Procedures for calibration of instruments will be the standard operating procedures 


as outlined in the owner’s manual for each specific field instrument.  Calibration of field instruments will 


be documented in the “Quality Assurance” section of the formatted data sheet for each activity, if 


applicable, or in the “Monitoring Equipment” section of the Daily Field Record for that day (see 


Appendix B of the Work Plan, Field Sampling Plan, for field forms).   


 


 


4.2 Analytical Laboratory Instruments 


 


Calibration procedures and frequencies for laboratory instruments are described in the quality assurance 


manuals for the analytical laboratory provided in Attachment A of this plan. 
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5.0  DATA REDUCTION, VALIDATION, AND REPORTING 


 


 


5.1 Field Measurement Data 


 


Field measurement values generally are reported directly in the units of final use on the appropriate field 


forms without need for additional calculations (e.g., pH and conductivity measurements during 


groundwater sampling).  Additional calculations may be needed for field Eh measurements as detailed in 


PBW SOP No. 13 (see Field Sampling Plan, Appendix B of this Work Plan). 


 


The Field Project Supervisor is responsible for monitoring the collection and reporting of field data.  The 


Field Project Supervisor will review all field measurement data on a daily basis to identify anomalous 


data and transcriptional or computational errors.  The Field Project Supervisor will discuss any anomalous 


data with the field personnel that originated the data, and corrective action will be initiated as appropriate.  


The action may consist of remeasuring a particular parameter, collecting a new sample, etc. 


 


After the Field Project Supervisor reviews and checks the records for a sampling day, the original records 


will be sent to the PBW Round Rock office for storage in the project file.  Copies of the records may be 


made for use at the field site. 


 


At the close of each monitoring period or event, the PBW Quality Assurance Coordinator will: 1) 


compare all current field data to previous measurements where available; 2) review procedures, event, 


and activities to validate the field data; and 3) discuss any systematic or consistent anomalous data with 


the PBW Project Manager so that the appropriate corrective action can be initiated. 


 


 


5.2 Laboratory Measurement Data 


 


The laboratory analysis results generally are reported in units of final use.  Laboratory calculations and 


data validation will be performed in accordance with procedures prescribed by the specific analytical 


method.  For routine analyses, the raw data output from the instrumentation and computer will include 


identification of compounds, concentrations, retention times, and comparisons to standards.  The 


laboratory will validate the analytical results by reviewing the results of Quality Control samples, 


instrument calibration and maintenance records, calculations and the record of sample custody (including 
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holding times) within the laboratory.  The procedures to be followed in case of nonconformance are 


discussed in Section 9.0. 


 


The laboratory will maintain copies of all raw data, records of sample custody within laboratory, 


calculations, instrument calibrations records and other relevant records for all analyses performed for this 


project.  The laboratory will provide this information to PBW upon request. 


 


 


5.3 Internal Data Validation 


 


Upon receiving the report of analytical results from the laboratory, the PBW Quality Assurance 


Coordinator will review the results to ensure that: 


 


• The analyses performed and sample identifications conform to the information on the 


Chain-of-Custody Record and Request for Analysis (CC/RA); 


 


• The analyses were performed within the allotted sample holding times; 


 


• The laboratory quality control results are within the specified control limits; 


 


• The specified detection limit or practical quantitation limit was achieved; and 


 


• The results of field quality control samples submitted are within the prescribed quality 


control limits. 


 


The PBW Quality Assurance Coordinator will also validate the laboratory data by assessing the accuracy, 


precision, and completeness achieved for the analyses and will compare the data from the current 


monitoring period or event to previous measurements or known conditions at the site.  PBW’s standard 


procedures for data evaluation are provided in Attachment B of this QAP.  If anomalies or 


nonconformances are discovered, the PBW Quality Assurance Coordinator will instruct the laboratory to 


review the submitted data and the methods used to obtain the data.  If appropriate, the field data and 


narrative records pertaining to the samples in question will also be reviewed by the PBW Quality 


Assurance Coordinator.  The PBW Quality Assurance Coordinator will discuss the suspected anomaly or 


nonconformance with the PBW Project Manager. 
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The original validated analytical results will be stored in the PBW project file in a designated area. 


 


 


5.4 Data Reporting 


 


Field measurements and laboratory analysis results for this project will be presented in the final IM 


Groundwater Investigation Report.  The laboratory data will be presented in tabular format and will 


include the following information: 


 


• Sample location or QC sample identification; 


• PBW sample identification; 


• Date of Sample Collection; 


• Analysis Method; 


• Analytes and concentrations; and 


• Limit of detection. 


 


Validated field and laboratory results from the investigation will be presented in the IM Groundwater 


Investigation Report.  This report will also include appendices that present field measurements and 


laboratory analytical reports to facilitate comparison of the data.  The report will include a section that 


describes the results of  PBW’s internal evaluation of the analytical data.
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6.0  INTERNAL QUALITY CONTROL 


 


 


6.1 Field Quality Control Procedures 


 


The integrity of the samples and data collected during field operations will be ensured by the use of 


standard sampling, decontamination, and sample custody procedures conducted by qualified personnel.  


These detailed sampling and decontamination procedures are discussed in the Field Sampling Plan 


(Appendix B of the Groundwater Investigation Work Plan).   


 


In addition, field quality control (QC) samples will be collected and analyzed to check on environmental 


contamination or cross-contamination attributable to sampling or transport procedures, and to check on 


laboratory analytical accuracy and precision.  Results for QC samples will not be used to adjust the results 


obtained for original samples.  If the results of duplicate samples are outside of the quality control limits 


for precision, a corrective action will be taken (Section 9.0 of this plan).  If reportable levels of 


contaminants are found in the blanks, attempts will be made to identify the source of contamination, and 


corrective action will be initiated. 


 


For groundwater samples, three types of QC samples will be collected, as described below: 


 


Duplicate Samples – One field duplicate sample will be collected and submitted per 20 field samples, or, 


at a minimum, one per sampling event.  The duplicate sample will be analyzed for the same suite of 


constituents as the original sample.  Each duplicate sample aliquot will be collected after the 


corresponding aliquot of the original sample has been collected.  The duplicate sample will be labeled 


with the correct sampling station number and a suffix designating it as a duplicate (e.g., DUP).  In any 


case, both samples are submitted to the laboratory using standard custody and shipping procedures. 


 


Field Blank – The field blank is a check on the sample collection environment.  The field blank will be 


prepared in the field by filling the sample containers with reagent-grade deionized water.  The filtration 


and preservation procedures will be the same as for the environmental samples.  The field blank will be 


submitted to the laboratory as a normal sample along with all other analytical samples in the data set.  


One field blank will be collected per sampling event. 
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Equipment Rinsate – The equipment rinsate is generally a check on the adequacy of equipment cleaning 


procedures.  Since dedicated or new equipment will be used for each sample, the rinsate sample for this 


project is more a check on the chemistry of the sampling materials (e.g., filters, tubing, etc.) than the 


decontamination procedures.  The samples will be obtained by pouring reagent-grade deionized water into 


the sample collection system and collecting a sample from the system.  The filtration and sample 


preservation procedures will be the same as for the environmental samples.  The rinsate blank will be 


submitted to the laboratory along with all other analytical samples in the data set.  One rinsate blank will 


be collected daily for each sampling activity. 


 


 


6.2 Laboratory Quality Control Procedures 


 


The quality control procedures followed by the analytical laboratory used for this project are described in 


the laboratories quality assurance plan (Attachment A). 
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7.0  QUALITY ASSURANCE AUDITS 


 


 


7.1 Audits of Field Program 


 


During the course of the investigation, the groundwater sampling program will be audited.  The purpose 


of this QA/QC audit is to verify the implementation of the QA/QC plan, assess the adequacy of the 


protocols and provisions, and to help improve the products of the project activities. 


 


The Quality Assurance Coordinator or his designee will perform the audit.  An individual audit plan will 


be developed to provide a basis for the audit.  This plan will identify the audit scope, the activities to be 


audited, audit personnel, any applicable documents, and the schedule.  Checklists will be prepared by the 


auditors to structure the review process and to document the results of the audit. 


 


 


7.2 System and Performance Audits 


 


The laboratory Quality Assurance Coordinator will conduct periodic audits of analyses that are 


representative of the work routinely performed in each section.  Audits are performed to assure that 


laboratory personnel are adhering to the procedures set forth in this QAP.  The laboratory Quality 


Assurance Coordinator will conduct a project audit prior to submission of the data to the EPA. 


 


Audits include direct observation of analysts as the perform analyses.  The purpose of this type of audit is 


to assure that no deviations from written methods occur.  Audits also assure that the written methods are 


followed and may include a review of: 


 


• Notebooks; 


• Reagent preparation data; 


• Calibrations and standardizations; 


• Maintenance of equipment; and 


• Quality control records. 


 


Direct observations may be used, although traceability audits (auditing by ensuring that an 


accurate paper trail exists) are also useful. 
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At the completion of each audit, a review of any significant problems will be held with the 


laboratory staff.  The auditor will report the results of each audit to the laboratory director. 


 


Performance check samples are submitted to the laboratory on a routine basis to document the 


performance of the laboratory or individual analysts.  
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8.0  PREVENTIVE MAINTENANCE 


 


 


8.1 Field Equipment 


 


Each piece of field equipment will receive routine maintenance checks in order to minimize equipment 


breakdowns in the field.  This routine maintenance includes inspection of all field instrumentation 


immediately after usage and again before the equipment is used in the field.  In addition, maintenance to 


specific field instruments will be performed according to manufacturers’ recommendations and 


procedures.  Any items that are found to be inoperable will be taken out of service and a note stating the 


time and date of this action will be made in the field log of daily activities.  The equipment will be 


repaired or replaced and the time and date of its return to service noted in the field log of daily activities. 


 


 


8.2 Laboratory Equipment 


 


Preventive maintenance tasks and schedules are described for AnalySys, Inc. in Attachment A.   
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9.0  CORRECTIVE ACTIONS 


 


 


Nonconforming equipment, items, activities, conditions, and unusual incidents that could affect 


compliance with project quality assurance goals will be identified, controlled, and reported in a timely 


manner.  A nonconformance is defined as a malfunction, failure, deficiency, or deviation that renders the 


quality of an item unacceptable or indeterminate.  PBW project staff, a project subcontractor, or analytical 


laboratory personnel will inform the PBW Field Project Supervisor or Quality Assurance Coordinator (as 


applicable) immediately when a nonconformance is identified or suspected.  The Field Project Supervisor 


or Quality Assurance Coordinator will in turn notify the PBW Project Manager to discuss the 


nonconformance and identify an appropriate response (“corrective action”). 


 


If the analytical results or field or laboratory quality control samples fall outside of the accepted limits, 


the laboratory will initiate corrective action procedures according to the laboratory Quality Assurance 


Plan (Attachment A).  Efforts will be made to identify and correct the source of the error.  The PBW 


Quality Assurance Coordinator will also review PBW field data and narrative records related to the 


samples in question for the source of the error.  If the laboratory cannot correct the situation that caused 


the nonconformance, and an out-of-control situation continues to occur or is expected to occur, the 


laboratory will immediately contact the PBW Project Manager or the PBW Quality Assurance 


Coordinator.  The corrective action will be deemed complete when the data once again fall within 


prescribed quality control limits. 


 


If no error or laboratory procedures or sample collection and handling procedures can be found, the PBW 


Project Manager or his designee will review the results and assess whether reanalysis or resampling is 


required. 
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10.0  QUALITY ASSURANCE PROJECT REPORTS 


 


 


The results of the QA/QC audits and assessments will be reported in summary reports.  The reports will 


include an overall assessment of the performance of the field and laboratory programs based on the one-


time field audit described in this plan and on a summary of the QA/QC assessments. 
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11.0  ANALYTICAL PROCEDURES 


 


 


11.1 Field Procedures 


 


Water quality parameters (temperature, pH, Eh, dissolved oxygen, and specific conductance) will be 


measured in the field during groundwater sampling activities as described in the Field Sampling Plan.  


The minimum precision or resolution of the equipment used to measure these parameters is summarized 


below: 


Minimum Resolution for Field Equipment 


Field Measurement Instrument Resolution 


Water Level Electronic Interface Probe 0.01 feet 


Temperature Thermometer 0.1 degrees Celsius 


pH pH Meter 0.01 standard units 


Eh ORP Meter ± 10% of reading 


Dissolved Oxygen (D.O.) D.O. Meter ± 10% of reading 


Specific Conductance Conductivity Meter ± 2% of scale reading 


  


 


11.2 Laboratory Procedures and Methods 


 


The analytical laboratory used for this project must submit and adhere to a written Quality Assurance 


Plan.  At present, AnalySys, Inc. is proposed for performing the chemical analysis work during this 


groundwater investigation.  The Quality Assurance Plan from this laboratory is provided in Attachment 


A.  Other qualifying laboratories may be used depending on the project requirements approval.  The EPA 


will be notified in writing before using another laboratory. 


 


Groundwater samples will be analyzed for total and hexavalent chromium and total chromium using 


EPA-approved methods.  Total chromium will be analyzed using Method 6020 (USEPA, 1996).  


Hexavalent chromium will be analyzed using Standard Method 3500-Cr B (APHA, 1995).    
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12.0  SAMPLING PROCEDURES 


 


 


Routine sampling procedures to be used during this groundwater investigation are detailed in the Field 


Sampling Plan (see Appendix B of the Work Plan).   Briefly, the procedures are established to ensure that: 


 


1) Samples are properly collected; 


2) Samples are identified, preserved, and transported in a manner such that they are representative of 


field conditions; and  


3) Sampling results are reproducible. 


 


The types, locations, and number of samples to be collected are specified in the Groundwater 


Investigation Work Plan. 
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13.0  SAMPLE CUSTODY 


 


 


After samples have been collected, they will be maintained under strict chain-of-custody procedures.  The 


procedures describing the transfer of custody of the samples from the field to the designated analytical 


laboratory are provided in the Field Sampling Plan (Appendix B of the Groundwater Investigation Work 


Plan).  
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1.0 INTRODUCTION/POLICY STATEMENT (5.4.2.2) 
 


AnalySys, Inc. (ASI) is a commercial analytical laboratory emphasizing 
the analysis of samples from environmental projects and programs for 
commercial, industrial and governmental clients. ASI is dedicated to the 
production of technically valid analytical data for our clients.  Specifically 
it is the policy of ASI and ASI’s management that: 
 
• ASI’s management be committed to good professional practices, the 


production of high quality, technically defensible environmental test 
results, and the provision of outstanding service to ASI’s customers and 
clients. 


• A Quality System shall be maintained and utilized by ASI management 
and personnel.  This Quality system shall appropriately define and 
document ASI’s policies, systems, programs, procedures and 
instructions.  This documentation and associated training will be 
utilized to familiarize all appropriate ASI personnel with ASI’s quality 
systems and policies, so that they will, where appropriate, implement 
relevant requirements in the completion of their work product. 


• Management and company personnel must be committed to compliance 
with the requirements imposed by this quality system. 


 
This Quality Manual summarizes the policies, systems, programs, 
instructions and operational procedures associated with AnalySys, Inc.’s 
laboratory facilities.  Specific protocols for all laboratory functions 
related to the production of technically valid analytical data, as specified  
by NELAP, are defined within this document and related Standard 
Operating Procedures (SOP’s).  All policies and procedures are structured 
in accordance with the NELAP standards, current as of the date of this 
document (the 2003 NELAC standard), and applicable Federal and State 
requirements, regulations, guidance, and technical standards, where 
applicable.  
 
The Quality Assurance/Quality Control Manual, ASI’s SOPs, and related 
documentation are controlled materials that describe the quality system 
for AnalySys, Inc.  All references to the NELAC standard in this plan, 
or associated SOP’s, shall be construed to mean the most current 
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published version of that standard (at the time of 
preparation/revision of this document, the 2003 NELAC standard). 
 
This manual is considered to be a confidential document by ASI and may 
not be altered in any manner by other than a duly appointed representative 
of ASI.  If the document has been provided to external users or regulators, 
it is for the exclusive purpose of reviewing ASI’s quality systems and 
shall not be used in any other way.  Neither shall it be copied or 
distributed without the express written permission of an appointed 
representative of ASI. 


 
2.0  MANAGEMENT 
 


2.1 Organization  
 


2.1.1 Responsibilities (5.4.1.1 – 5.4.1.2) 
 


AnalySys, Inc. is a Class C Corporation.  The company was 
incorporated in the State of Texas in 1988 (Charter #1093293). 
ASI’s USEPA Labcode# is TX00090.  
 
To accomplish Corporate goals as stated in the 
Introduction/Policy Statement, ASI and its employees are 
dedicated to the production of technically and legally 
defensible analytical data, meeting the requirements of the 
current NELAC standard; with adherence to approved 
analytical methods published by the USEPA, American 
Society of Testing and Materials (ASTM), American Society 
of Agronomy (ASA), and other acknowledged method sources 
for environmental and environmental related analyses.  To 
accomplish this goal ASI believes that it is necessary to 
provide technical and administrative support to ASI's clients, 
to assist in the definition of project scope for such items as 
analytical requirements, selection and specification of 
appropriate analytical methods/techniques, sampling protocols 
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and requirements, and preservation of samples prior to arrival 
at the laboratory.   
 


2.1.2 Scope (5.4.1.3 – 5.4.1.4) 
 


This Quality Assurance/Quality Control Manual, ASI’s SOPs, 
and related documentation describe the quality system for all 
AnalySys, Inc. facilities involved in environmental testing.  
Any other activities in which ASI may be involved or become 
involved are, or will be, carefully monitored to assure that 
there is no potential conflict of interest that adversely 
influences conformance with the requirements of this 
document or the integrity or independence of ASI or its 
employees with respect to its environmental activities.  
  


2.1.3 Resources (5.4.1.5) 
 


In order to achieve its goals and responsibilities, ASI must 
provide adequate resources and programs.  In order to comply 
with NELAC requirements, these resources and actions shall 
include: 
 
• Maintaining managerial, technical and support personnel 


with the authority and resources necessary to carry out their 
duties as described more fully in Section 3.1.  These 
personnel, where required, are expected to identify the 
occurrence of departures from ASI’s quality system and 
procedures.  They have the authority and mandate to initiate 
and monitor actions to prevent or minimize such departures. 
(5.4.1.5.a) 


• Defined and documented processes to ensure that ASI 
management and personnel are free from undue internal and 
external commercial, financial and other pressures and 
influences or the involvement in activities that may 
adversely affect the quality of their work or diminish 
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confidence in their competence, impartiality, judgment or 
operational integrity. (5.4.1.5.b and d) 


• Defined and documented policies and procedures to ensure 
the protection of ASI’s clients' confidential information 
(including electronic/digital information) and proprietary 
rights. (5.4.1.5.c) 


• A defined and documented organization and management 
structure; including the relationships between quality 
management, technical operations and support services. 
Documentation shall include a clear description of the lines 
of responsibility in the laboratory and procedures to assure 
that adequate supervision is maintained. (5.4.1.5.e) 


• Job Descriptions (see Section 3.2.3) that define the 
responsibilities, authority and interrelationships of all 
personnel who manage, perform or verify work affecting the 
quality of environmental tests. (5.4.1.5.f) 


• Defined and documented procedures to assure that adequate 
supervision of environmental testing staff is provided by 
qualified personnel familiar with ASI’s methods and 
procedures, the assessment of environmental test results and 
the use/purpose for such test procedures. (5.4.1.5.g) 


• The provision of senior technical management (meeting the 
requirements specified in the accreditation process) which 
has overall responsibility for the technical operations and 
sufficiency of resources needed to provide laboratory 
operations of the specified quality.  The senior technical 
management (especially the Laboratory Manager) shall 
assure, and see that it is documented, that personnel with 
appropriate educational and/or technical background 
perform all tests for which the laboratory is accredited. 
(5.4.1.5.h) 


• The appointment of personnel as quality manager (the 
Quality Manager) who, irrespective of other duties and 
responsibilities, shall have defined responsibility and 
authority for ensuring that the quality system is 
implemented and followed at all times.  The Quality 
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Manager shall have direct access to the highest level of 
management at which decisions are made on laboratory 
policy or resources.  Where staffing is limited, the Quality 
Manager may be assigned other duties (for example 
Technical Director).  (5.4.1.5.i) 


• The designation of deputies/designees with the authority act, 
within the bounds of specifically delegated authority; or 
with full authority to act in the event of the absence of such 
key personnel as Laboratory Manager and Quality Manager. 
(5.4.1.5.j) 


• Participation in proficiency testing program(s) as necessary 
to maintain accreditation and/or to meet client or regulatory 
requirements (such as DMRQA). (5.4.1.5.k) 


 
2.2 Quality System  (5.4.2.1, 5.4.2.3, 5.4.2.4 & 5.4.2.6) 
  


With the approval of this QUALITY ASSURANCE/QUALITY 
CONTROL MANUAL and associated SOP’s, ASI is establishing a 
quality system which will be implemented and maintained according 
to NELAC specifications.  These quality system components 
document ASI’s policies, systems, programs, procedures and 
instructions as necessary to assure that the company goal of 
producing technically valid analytical data for our clients.  It is the 
intent of ASI management that this documentation of the quality 
system be communicated to, understood by, and implemented by all 
pertinent and involved ASI personnel. 
 
The quality system, in meeting NELAC standards will describe and 
document the technical and administrative policies, systems, 
programs, procedures and instructions to be implemented by ASI 
personnel.  The roles and responsibilities of all personnel, and 
especially technical and quality management, with respect to 
implementation and compliance with the quality system will be 
defined and documented. 
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The quality system shall also establish and document the specifics of 
a data integrity program.  This program will: 
 
• Provide for data integrity training. 
• Provide for data integrity training and compliance documentation 


for all personnel. 
• Describe the elements of a detailed, periodic review of data 


integrity performance. 
• Provide for confidential reporting of data integrity issues and, 


where necessary, procedures for further investigation. 
 


2.3 Document Control and Record Keeping (5.4.3) 
 


2.3.1 General (5.4.3.1) 
 


It is ASI policy that records necessary to document conformity 
to regulatory requirements and the effective operation of ASI’s 
Quality System shall be kept. As a part of its quality system 
ASI maintains procedures to control all documents that are 
essential to the documentation of quality system components. 
Retained documents may represent various media, including 
hard copy, electronic, digital, analog, photographic or written 
records. 


 
2.3.2 Document Creation, Approval and Obsolescence (5.4.3.2 – 


5.4.3.3) 
 


ASI policies and procedures related to the creation, approval, 
modification and control of quality system documents such as 
this QUALITY ASSURANCE/QUALITY CONTROL 
MANUAL, Standard Operating Procedures (SOP’s), Safety 
Plans and other pertinent documents are codified in ASI SOP 
1.001 (SOP 1.001-Document Preparation and Control). 
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2.3.3 Document/Record Control and Storage (5.4.12.2.4) 
 


It is ASI policy that records required to support the 
reconstruction of sample testing activities, while a sample is 
under the control of ASI, be maintained for a minimum of five 
years, unless prior, alternate arrangements between ASI and a 
client are agreed upon for a longer retention period. Record 
access procedures and storage/retention procedures to 
implement ASI policy may be found in ASI SOP 1.001. 
 


2.4 Evaluation of Request(s) for Laboratory Service (5.4.4.1 – 5.4.4.4) 
 


It is ASI policy that specific procedures shall be utilized to evaluate 
Requests, Tenders and Contracts.  These procedures, as described 
more thoroughly in SOP 1.004, are designed to appropriately define 
the scope of a project and thus allow ASI to determine if the 
company has the capabilities and resources necessary to complete the 
project. 


 
2.4.1 Elements of Review (5.4.4.1) 
 


For each environmental project, an ASI Project Manager shall 
endeavor to obtain clear specifications from the client 
concerning the technical and administrative details of the 
project.  The specific items to be included are found in Section 
4.13 of SOP 1.004. 
 
Where sufficient and timely advance information is provided 
to ASI by the client, the ASI-PM shall consult with pertinent 
ASI operations personnel to establish that ASI has the 
capability and resources required for each testing project 
undertaken. 
 
The information developed will be assembled, by the ASI 
Project Manager, into a written summary of the testing 
requirements for the project. 
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2.4.2 Client Participation and Contact (5.4.4.2 – 5.4.4.3 – 5.4.4.4) 
 


Assuming that information is provided by the client in a timely 
manner, the ASI Project Manager will work with the client to 
develop a testing program that meets the clients needs. ASI 
may propose alternative measures, alternate test methods, or 
subcontract services for the project.  ASI and the client must 
agree to these alternate measures or develop other alternatives 
acceptable to both parties before proceeding. 
 


2.4.3 Review Records (Required Records and Record Retention) 
 


The ASI-PM shall maintain necessary documentation 
pertaining to each project. The ASI-PM shall be responsible 
for maintaining such records on a project-by-project basis.  
SOP 1.004, Section 6.0 describes the required records in 
detail. 
 


2.5 Subcontracting Analytical Testing Services (5.4.5) 
  


2.5.1 Reasons for and Limitations on Subcontracting (5.4.5.1) 
 


Subcontracting of analytical testing by ASI is typically 
performed for test methodologies, needed or requested 
(knowingly or unknowingly) by a client but not offered by 
ASI.  Such client requests may be as a part of a larger testing 
program or may be made by a client, strictly for convenience. 
 
Where such requests clearly involve environmental testing on 
environmental matrices, ASI will make every effort to place 
such testing with a laboratory accredited by NELAP for such 
testing or, failing the availability of such a laboratory a non-
accredited laboratory that meets applicable statutory and 
regulatory requirements for performing the work (where such 
a laboratory exists) will be utilized.  If the client/customer 
makes a specific request for a particular laboratory, ASI will 
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attempt to meet the customers stated needs, irrespective of 
accreditation issues.  
 
Where such requests involve test procedures that, though an 
adjunct to an environmental test program, are not generally 
considered as environmental in nature (for example physical 
tests such as porosity, vapor pressure, etc.) ASI will utilize 
established laboratories, known to perform such procedures 
irrespective of NELAP status. 
  


2.5.2 Responsibility and Client Notice (5.4.5.2 – 5.4.5.3) 
 


In cases where subcontracting of testing services is required 
(environmental or otherwise), a written client notification and 
release must be completed and signed by the client or the 
client’s representative prior to release of sample material to 
subcontractors for testing.  This documentation, prepared and 
agreed to, if possible, before receipt of such samples, identifies 
the client, the specific test work to be subcontracted and other 
pertinent information 
 
For subcontracted environmental testing services, ASI accepts 
responsibility to the client for the adequacy of the 
subcontracted work, unless the client is responsible for 
specifying the subcontractor or the client specifically releases 
ASI from any associated responsibility or liability. 
 


2.5.3 Subcontractor Assessment (5.4.5.4) 
 


Qualifying information for each subcontractor utilized by ASI 
will be maintained.  This information is described in ASI SOP 
1.003 (SOP 1.003 - Qualification and Use of Subcontract 
Laboratories) 
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2.5.4 Subcontract Services Documentation (Required Records and 
Record Retention) 


 
• Copies of written client notification and release statements, 


signed by the client or the client’s representative, are 
maintained by the Customer Service Department and/or 
attached to ASI’s copies of relevant test reports. 


• Files for each subcontractor utilized by ASI, with associated 
information as specified in §2.5.3 above and SOP 1.003, 
will be maintained by ASI’s Customer Service Department. 


 
2.6 Purchasing Services and Supplies 
 


It is ASI policy that purchased supplies and services that affect, or may 
affect, environmental testing shall be of known quality and verified prior 
to use.  The specific procedures which implement this policy are 
described in detail in SOP 1.002. 
 
2.6.1 Services and Supplies Covered (5.4.6.1) 
 


All services and supplies which affect or may affect the 
quality of environmental testing are subject to this policy. 
 


2.6.2 Tracking and Storage of Relevant Supplies (5.4.6.1 –  
           5.4.6.2 – 5.4.6.4 ) 
 


Procedures for tracking of consumables (ex. standards) with 
defined shelf life (expiration dates) and storage procedures for 
consumables from volatile standards to digestion acids to 
protective gloves are described in SOP 1.002. 
 


2.6.3 Acceptance Procedure (5.4.6.2 – 5.4.6.4) 
 


The procedures describing how services and supplies are 
evaluated and approved for use are described in SOP 1.002. 
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2.6.4 Documentation (Required Records and Record Retention) 
 


Records necessary to document compliance with ASI’s 
purchasing procedures shall be kept. Records concerning 
vendor and consumable suitability evaluation and to document 
that purchased materials meet specifications are maintained. 
 


2.7 Client Assistance and Complaint Resolution 
 


2.7.1 Client Services (5.4.7) 
 


It is ASI policy that all clients and representatives of clients be 
treated in a professional manner and that confidentiallity be 
maintained as directed by each client.   
 
ASI personnel are responsible for working with all clients, 
especially via the SOP 1.004, to clarify the client’s needs.  ASI 
personnel, primarily ASI Project Managers, work with all 
clients to assist them in monitoring the status of projects. 
 
It is ASI policy that information and reports concerning all 
clients shall only be released to the client (individual and/or 
company) and those specifically designated by the client. 
 


2.7.2 Client Complaints (5.4.8) 
 


It is ASI policy that complaints and concerns raised by ASI’s 
clients and other relevant parties shall be treated in a serious 
manner.  Where such complaints can be handled on an 
immediate basis, it is ASI policy that everything reasonable 
will be done to attempt to remedy the identified problem.  
Where complaints or concerns are indicative of a more 
pervasive or endemic problem, the issues involved shall be 
referred to ASI’s Corrective Action or Preventive Action 
procedures.  It is the responsibility of those ASI personnel 
dealing directly with clients (primarily the Project Manager,  
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Laboratory Manager, and Technical Director) that they timely 
refer issues to the Quality Manager for corrective and/or 
preventive action and notify the President of the issues 
involved.  
 


2.7.3 Nonconforming Work Policy (5.4.9) 
 


It is the policy of ASI that if any aspect of ASI’s work,  
actions in the performance of environmental testing, or results 
emanating from such testing do not conform with established 
ASI policies or procedures (for whatever reason), to the 
NELAC standard, or to alternative requirements and measures 
that have been requested (or necessitated) by and agreed to by 
ASI’s client(s), that the following procedures shall be 
followed: 
 
2.7.3.1 Such actions and or activities, when contemplated in 


advance as necessary measures to meet the needs of 
the client, must immediately be brought to the attention 
of the appropriate senior manager as follows: 


 
a. Laboratory Manager and/or Technical Director for 


all technical issues directly related to the 
performance of test procedures. 


b. Laboratory Manager for issues indirectly related to 
testing such as, support facility problems, sample 
control concerns, etc. 


c. ASI President for issues related to administrative 
matters, such as, purchasing or client interface 
issues. 


d. Quality Manager for issues related to QC system 
requirements, documentation, etc., or any issues that 
do not clearly fit another category. 


 
If non-conforming actions have already occurred, the 
Quality Manager must be notified immediately. The 
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Quality Manager is responsible for assessing the need 
to involve other management personnel to respond to 
any issues. 
 


2.7.3.2 The designated manager, once notified, shall 
immediately: 


 
a. Evaluate the significance of the non-conformance, 


taking into consideration such factors as: 
 


• the severity of non-conformance found; 
• the volume of samples potentially impacted; 
• the potential for impact (and the associated level 


of such impact) upon test results; and 
• the possible necessity for non-conformance to 


achieve the client’s stated needs and 
requirements. 


 
b.  Based on their evaluation,  define necessary 
     corrective actions.  These corrective actions may  
     include: 
 


• stopping the work process where the non-
conformance has been identified or is anticipated; 


• while maintaining strict compliance with the 
NELAC standard, evaluate modification of the 
affected SOP to allow additional latitude or to 
encompass previously unanticipated conditions; 


• evaluation of alternatives that may allow 
completion of the testing while meeting current 
policies and procedures (ex. change of method) or 
that will minimize the impact on test data 
produced; 


• completion of the affected work under conditions 
that do not comply with established procedures 
and policies. 
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All managers identified in Sec.2.7.3.1 have the 
express authority to “stop work”. 
 


2.7.3.3 Where alternative procedures can be utilized or 
modifications of the procedure or policy consistent 
with the NELAC standard can be made, a potential 
non-conformance can be brought into compliance.   


 
Where the non-conformance has already occurred, the 
work product must be annotated to document: 
 
• the specific reasons for the non-conformance; 
• whether modification of the procedure or policy 


involved is determined to be acceptable and would 
have cured the issue; 


•  whether any test data was or may be impacted. 
 
The client(s) of all potentially affected samples shall be 
notified in a manner consistent with Section 3.9.2 of 
this manual.  Clients shall also be notified immediately 
if the designated manager determines that such notice 
may be time sensitive to the client, or that additional 
sample(s) or information from the client may be 
necessary to improve the quality of the test data to be 
delivered. 
 


2.7.3.4 The designated manager shall be responsible for 
developing and implementing corrective measures.  If 
the designated manager put in place a “stop work” 
order as a part of the corrective action, said manager 
shall authorize resumption of work only when satisfied 
that implementation of corrective measures have 
returned the affected process(s) to compliance. 
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2.7.3.5 The ASI President shall be notified immediately if it is 
determined that a non-compliance event may have 
impacted data quality.  


 
2.7.4 Documentation (Required Records and Record Retention) 
 


All documentation collected and developed as a function of a 
non-conformance incident shall be retained by the designated 
manager until such time as it is determined that all processes 
have been returned to compliance with ASI procedures and 
policies.  After compliance has been restored all records, 
including specifically documentation of client notification and 
corrective action documents, shall be collected and retained by 
the Quality Manager. 
 


2.8 Corrective Action Procedures (5.4.10) 
 


2.8.1 General (5.4.10.1 – 5.4.10.6) 
 


Any ASI employee may initiate a corrective action. ASI 
policies and procedures for the identification of need, 
initiation, processing, and completion of Corrective Action 
investigations and responses in response to quality system 
nonconformance are specified in ASI SOP 6.002 – Corrective 
Actions. 
 


2.8.2 Documentation (Required Records and Record Retention) 
 


As specified in SOP 6.002, the documentation requirements of 
SOP 6.002 are to maintain files as necessary, to document the 
initiation of, status of, and completion of Corrective Action 
programs.  These files shall include copies of completed or  
in-progress Corrective Action Report Forms, as well as, any 
supporting documentation associated with each CAR. 
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2.9 Preventive Action Policy (5.4.11)  
 


2.9.1 General (5.4.11.1 - 5.4.11.2) 
 


ASI is committed to identifying and correcting potential 
problems before issues develop; improving ASI systems and 
policies rather than responding to problems, complaints or 
crises after the fact.  ASI policies and procedures to 
accomplish this are specified in ASI SOP 6.003 – Preventive 
Actions. 
 


2.9.2 Documentation (Required Records and Record Retention) 
 


The Quality Manager shall maintain files as required to 
document Preventive Action Assessments, including an 
original description/statement, documents developed in 
completing the assessment, and a statement of the final 
outcome, decisions, recommendations, and efficacy of 
implemented changes. 
 


2.10 Internal Audits (5.4.13 & 5.4.15)  
 


2.10.1 Internal Audits (5.4.13.1 – 5.4.13.4 and 5.4.15) 
 


It is the policy of ASI that internal laboratory and 
administrative activities associated with the ASI 
environmental quality system will be subjected to scheduled 
internal audits on a periodic, annual basis.  In performing 
these audits, ASI’s audit team(s) will insure that a review of 
each area, and/or function, is made for any evidence of 
inappropriate actions or vulnerabilities to data integrity or 
ethics issues.  These audits will be conducted in a manner 
designed to monitor the performance of each department and 
assure that each department continues to operate in 
compliance with pertinent quality system policies and 
procedures. As a result of such audits, reports that describe 
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the level of compliance with ASI policies and procedures, and 
if necessary, identifying and referring potential issues and 
non-conformances to be addressed in Corrective Actions 
(SOP 6.002) or Preventive Actions (SOP 6.003) will be 
prepared. 
 


2.10.2 Documentation (Required Records and Record Retention) 
 


The Quality Manager will maintain files for each Internal 
Audit.  These files will contain all documentation relevant to 
the audit, including at least: 
 
• The completed Audit report described above. 
• Copies of all Corrective Actions and Preventive Actions 


initiated as a consequence of the audit. 
• Meeting notes and attendance for audit team meetings. 
• Documentation of completion of Corrective and 


Preventive Actions initiated as a consequence of the audit. 
 


2.11 Management Reviews (5.4.14)  
 


2.11.1 Management Review (5.4.14.1) 
 


It is the policy of ASI that a formal Management Review to 
assess the continuing suitability, adequacy and effectiveness 
of ASI’s quality system and environmental testing activities 
must be conducted on a regular schedule.  In the first quarter 
of each calendar year, ASI senior management consisting of 
at least the President, the Laboratory Manager, the Research 
Director, the Quality Manager and the Technical Director will 
meet to assess the suitability and effectiveness of ASI’s 
Quality System to meet client needs, and comply with 
NELAC standards and other pertinent certifying authority 
requirements.  More frequent reviews may be completed if 
warranted.   
 







 QUALITY SYSTEMS MANUAL                                                                  
                                                                                                             Version 3.6 


Revision No: 3.6.6 
 Effective Date:  2/24/11 
 Page 25 of 67 


 


 
 


2.11.2 Areas of Review (5.4.14.1) 
 


The following documentation of the performance of ASI, 
since the last Management Review meeting, shall be 
prepared. These reports and compendiums will provide a 
starting point for the Management Review process.  However, 
other areas of discussion shall be covered based on the 
perceived needs of the company by the management team. 
 
1. An assessment of the suitability of ASI’s policies and 


procedures to effectively meet client needs and certifying 
standards. (5.4.14.1.a & j)  


2. The status of all recommendations and actions that arose 
during previous Management Reviews. (5.4.14.2) 


3. A compendium of the status of Corrective Actions, 
Preventive Actions and Internal Audit results. (5.4.14.1.c 
& d) 


4. A summary of the results of interlaboratory proficiency 
studies (WP, WS, DMR, etc) and internal “blind” sample 
QC testing. (5.4.14.1.f) 


5. A summary of any assessment(s) by external bodies 
(external audits). (5.4.14.1.e) 


6. A summary of the “status of the Quality System”, a 
concise evaluation of the overall level of compliance by 
ASI with the Quality System 


7. A summary of changes to the analytical workload, volume 
or types of samples. (5.4.14.1.g) 


8. A discussion of client feedback and complaints received 
since the last management meeting and the action(s) taken 
to address such issues.  (5.4.14.1.h & i) 


9. A discussion of ASI resources and the adequacy of such 
resources to meet client needs and maintain or improve 
compliance with quality systems. (5.4.14.1.j) 
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2.11.3 Actionable Findings (5.4.14.2) 
 


Based on the managerial and supervisory reports prepared for 
the meeting, and meeting discussions, the management team 
shall, where necessary, make specific and/or non-specific 
recommendations for changes to the ASI Quality System. 
 


2.11.4 Documentation (Required Records and Record Retention) 
(5.4.14.2) 


 
The Quality Manager is responsible for maintaining records 
and files documenting the Management Review process and 
the actions taken to implement management 
recommendations.   
 


2.12 Ethical Operation and Data Integrity (5.4.2.6)  
 


2.12.1 Ethics and Data Integrity 
  


ASI is committed to assuring that company functions be 
performed in an ethical manner, maintaining an ethical 
environment, and encouraging ethical behavior by all ASI 
employees.  This commitment extends to all company 
functions with specific emphasis on ensuring the integrity of 
environmental testing and the results and information 
supplied by ASI to its clients.  


 
2.12.2 Elements of Ethics and Data Integrity Program (5.4.2.6 and 


5.4.2.6.2) 
 


ASI’s Ethics and Data Integrity Program consists of a Code of 
Ethics (Appendix B) and ASI SOP# 1.005 - Data Integrity 
Procedures.  This SOP describes the elements of the Data 
Integrity Program and training in data integrity issues.  The 
SOP also includes ASI’s “Ethics and Data Integrity Policy 
Acceptance Statement”, which shall be completed by each 
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ASI employee.  This document, to be retained in each 
employee’s training file, indicates they have “read and 
understand” and received training in ASI’s policies with 
respect to ethical operation and data integrity as it affects their 
job functions. 
 
Data integrity and ethics issues are an important part of all 
internal audits (SOP 6.004).  Where issues with data integrity 
are raised as a result of audit activities, it is ASI policy to 
require timely notification of ASI management if further or 
more detailed investigation is deemed necessary. They are 
also a specific item to be addressed as a part of annual 
Management Review where the need for modification, or 
enhancement, of company policies in this area are part of the 
review. 
 


2.12.3 Confidential Reporting of Data Integrity Issues (5.4.2.6.1) 
 


ASI SOP 1.005 specifically provides procedures for the 
confidential reporting of suspected data integrity or ethics 
issues.  These policies are intended to foster an environment 
that allows all employees to privately address ethics and data 
integrity issues in a comfortable manner. 


 
2.12.4 Records (Required Records, Record Retention and 


Confidentiality) 
 


For each employee, a dated and signed copy of the current 
“Ethics and Data Integrity Policy Acceptance Statement” will 
be maintained by the Quality Manager in the employee’s 
DOC/QC/Training file.  Records of any communication from 
employees to management concerning data integrity or ethics 
issues will be maintained in confidential file(s) under the 
control of the Human Resources Manager and will include 
documentation that appropriate ASI manager(s) have been 
made aware of the concern. 
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3.0 Laboratory Technical Program 


3.1 Personnel (5.5.2)  
 


3.1.1 Staff Education, Experience & Skills (4.1.1.1 & 5.5.2.1 – 
5.5.2.3) 


 
ASI focuses on selecting competent, qualified individuals to 
join our laboratory staff.  It is the policy of ASI that managers 
and staff personnel responsible for the operation of equipment 
and performance of environmental testing, the evaluation and 
review of resulting test results, and the release of data to 
ASI’s clients be competent in the performance of those 
environmental testing program elements for which they are 
responsible. The qualifications, of applicants under the 
consideration for employment, are evaluated based on a 
combination of factors including education, training, 
experience, a management assessment and demonstrated 
capacity to perform.  The ASI organization chart is attached 
as Appendix C to this document. 
 
The Technical Director and Quality Manager are key 
Management positions within the ASI organization.  It is ASI 
policy is to appoint deputies for both positions in order to 
assure continuity of operation in the event of an extended 
absence of either individual. 
  
• The Deputy for the Technical Director is the Assistant 


Technical Director or Research Director.  If the Technical 
Director is absent for a period of time exceeding 15 
consecutive calendar days, the designated Deputy shall 
temporarily assume the responsibilities of the Technical 
Director. If the absence of the Technical Director exceeds 
65 consecutive calendar days, the primary Accrediting 
Authority shall be notified in writing. 
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• The Deputy for the Quality Manager is the Technical 
Director.  If the Quality Manager is absent for a period of 
time exceeding 15 consecutive calendar days, the 
designated Deputy shall temporarily assume the 
responsibilities of the Quality Manager.   


 
3.1.2 Staff Responsibilities (5.5.2.1) 
 


All ASI personnel are responsible for understanding and 
complying with ASI standard operating procedures, test 
methods and policies that pertain to their function within ASI.  
Analytical staff members are responsible for the quality of the 
testing they perform and the data they submit.  It is ASI 
policy that employees are responsible for seeking 
authorization anytime the production of their data deviates 
from established ASI procedures and policies. All ASI 
personnel are responsible for understanding and conforming 
with ASI policies pertaining to data integrity and ethical 
business practices. Analytical staff members undergoing 
training in specific tasks/methods are required to work under 
close supervision until such time as training is completed. The 
Analyst must complete all necessary demonstration of 
capability documentation prior to performing job function. 


 
3.1.3 Management Responsibilities (5.5.2.1 & 5.5.2.6.d) 
 


ASI Management is responsible for assuring that the 
laboratory is sufficiently staffed with competent, qualified 
personnel trained to meet the demands of ASI’s analytical 
testing workload and that sufficient management personnel 
are available to supervise ASI’s employees.  In addition, key 
personnel (the Technical Director, the Quality Supervisor and 
the Laboratory Manager in particular) are specifically 
empowered and granted the authority to appropriately meet 
the requirements of their job functions.  This includes the 
authority to suspend operation of specific analytical testing or 
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the entire laboratory if such action is required to assure the 
production of environmental testing in compliance with 
NELAC standards. 
 
ASI personnel may be fulltime ASI employees or contractors.  
Should contract employees be utilized in the production of 
environmental test data, ASI will manage such personnel in a 
manner which fosters compliance with the ASI quality system 
and require them to acknowledge a mandate to work within 
the ASI quality system. 
 


3.1.4 Staff Training Program (5.5.2.6 – 5.5.2.7) 
  


It is ASI policy to provide for staff training that: 
 
• assures that new personnel are appropriately and 


completely trained with respect to procedures and policies 
pertinent to their day-to-day activities; 


• assures that personnel changing position and/or adding new 
responsibilities have additional training on ASI procedures 
and policies as necessary to meet the requirements of the 
new responsibilities. 


• on an on-going basis provide additional training that better 
equips company personnel to meet the responsibilities and 
duties required of them in the performance of their job, 
including specifically ethics and data integrity training up-
dates. 


 
ASI’s job training program is described in more detail in SOP 
1.006 Staff Training. ASI’s data integrity training procedures 
are described in ASI SOP 1.005, section 6. 
 


3.1.5 Job/Position Descriptions, Personnel Records and Position 
Authorizations (5.5.2.2 - 5.5.2.4 – 5.5.2.5 – 5.2.2.6)  
ASI maintains job descriptions for all positions involved in 
the production of environmental test data, including testing, 







 QUALITY SYSTEMS MANUAL                                                                  
                                                                                                             Version 3.6 


Revision No: 3.6.6 
 Effective Date:  2/24/11 
 Page 31 of 67 


 


 
 


review and verification, management and associated 
administrative functions.  These job descriptions contain: 
 
• A discussion of the qualifications, experience and skill-set 


(including where appropriate basic laboratory skills) 
required for each position. 


• A discussion of the specific duties and responsibilities 
each position entails. 


• The duties associated with each job-position tacitly vest 
those filling the position with authorization to perform 
those functions necessary to the successful performance of 
those duties.  Such actions as the operation of certain 
equipment, the review and issuance of test data and 
reports, the interpretation of data, the provision of 
technical opinions, etc. may be included in such tacit 
authorizations. Job descriptions will describe examples of 
“tacit authorizations” where they can be identified.  In 
addition, specific authorizations shall also be identified, 
where appropriate, for each Job description.   


• A description of the management and supervisory lines of 
responsibility and authority pertaining to each position. 


 
These job descriptions are maintained by the Human 
Resources Department with the assistance of the Technical 
Director.  The personnel records for each employee relevant 
to qualifications, training, skills, experience, and quality 
system specific items such as DOC’s and other specialized 
training are maintained by the Quality Manager. 
 


3.1.6 Documentation (Required Records and Record Retention) 
 


Acknowledgement by contract personnel involved in the 
production of environmental test data that they are aware of 
and will work within the policies and procedures of ASI’s 
quality system shall be maintained by the Human Resources 
Department.  Job descriptions are maintained by the Human 
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Resources Department.  Records pertaining to qualifications, 
training, skills and experience and quality system specific 
items such as DOC’s and other specialized training are 
maintained by the Quality Manager in each employee’s 
DOC/QC/Training file or general company Training files as 
describe in SOP 1.006. 
 


3.2 Facilitation, Utilities and Environmental Conditions  
 


3.2.1 Facilitation Standard (5.5.3.1 – 5.5.3.6) 
 


It is ASI policy to provide Laboratory accommodations; test 
areas, energy sources, lighting, heating and ventilation, etc. 
adequate to facilitate the proper performance of 
environmental testing activities.  The environment in which 
such activities are undertaken shall be of sufficient quality, 
capacity and variety to assure that facilitation issues do not 
pose a threat to invalidate environmental testing results or 
adversely affect the required accuracy of measurement 
systems. 


 
3.2.2 Monitoring and Control (5.5.3.2 & 5.5.4.7.2.c)  
 


Environmental conditions, as described above, will when 
determined to have a potential to affect environmental testing 
results or measurement system accuracy, be monitored to 
identify situations where negative impacts on data quality 
could occur; and controlled, to the extent possible, to reduce 
or eliminate such events from occurring.  Environmental 
conditions to be monitored and, if necessary and possible 
controlled, include temperatures, humidity, electrical power 
conditions, etc..  In specific cases, where monitoring or 
control of environmental conditions is specified in a test 
method or by regulation, the laboratory shall adhere to such 
requirements and document compliance, as specified in the 
ASI SOP for that test/method.  When it is determined that 
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environmental conditions may jeopardize environmental test 
results, relevant testing may be discontinued until 
environmental conditions are stabilized to the point that there 
is no detrimental effect upon the systems in question.  
Environmental conditions of facilities housing ASI’s LIMS 
system computers are controlled to protect against digital data 
loss.  ASI’s environmental conditions monitoring is further 
described in SOP 1.007 (Facility Environmental Monitoring 
& Support Equipment Use Verification). 
  


3.2.3 Building Controls (5.5.3.3)  
 


It is ASI policy to take measures as deemed necessary to 
reduce or eliminate if possible facility incompatibilities that 
may impact the performance of test methods or lead to the 
potential for cross contamination. Major areas of concern are 
the possible cross contamination of volatile organics testing 
and prep areas from the solvents and samples used in semi-
volatile organics labs and the separation of metals prep areas 
for water from high dust loads. ASI has taken a number of 
steps to address these concerns.  The best example is the steps 
taken to separate volatile areas.  ASI’s volatiles lab is on a 
separate air handling system from other portions of the lab.  It 
is also physically separated by floor to roof demising walls, 
and the door to the lab is “self-closing” to reduce air inflow to 
the lab.  Finally it is located as far as possible, within the 
building, from the semi-volatile areas. 
 


3.2.4 Access Control (5.5.3.4) 
 


Access to and use of all areas where there is a possibility of 
affecting environmental testing shall be defined and 
controlled.  ASI requires that all visitors (not ASI employees 
or contractors) must sign in at the front desk and be escorted 
by laboratory personnel, in order to access other areas of the 
laboratory.  Access to the ASI laboratory building is 
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controlled by either electronic locks integrated into an 
electronic access monitoring system that automatically locks 
normal access doors during non-business hours or a manual 
locking system that is maintained in a “normal-locked” 
condition at all times. All doors have automatic closures, 
which lock when closed, except the two main entrances, 
which are electronically locked at the end of the business day.  
ASI maintains a contract for building security monitoring 
services.  The alarm/access code and key-cards are distributed 
to all employees.  
 
In addition, some internal areas such as the “central 
computer” facilities area are considered controlled access 
areas and are equipped with separate door locks. 
 


3.2.5 Housekeeping (5.5.3.5) 
 


It is ASI policy to maintain clean work areas.  Maintenance of 
a clean working environment shows pride in what ASI does, 
reduces potential cross contamination problems, and provides 
for a safer work environment.  ASI provides regular cleaning 
for common access areas of the laboratory facilities.  In 
addition, all laboratory personnel are strongly encouraged to 
maintain cleanliness in their work area. 
 


3.2.6 Documentation (Required Records and Record Retention) 
 


The ASI “Visitor Register” is maintained at the front desk and 
documents visitors to ASI.  When the current “Visitor log” is 
full, a new log is initiated and the old log book is retained by 
the Quality Manager for a period of at least one year. 
 
Environmental condition monitoring (temperatures, etc.) is 
documented as specified in SOP 1.007.  The controlled 
documents used are maintained as specified in the SOP.  
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Long-term storage of completed logs, forms, and documents 
is the responsibility of the Quality Manager. 
 


3.3 Environmental Test Methods and Method Verification  
 


3.3.1 Environmental Testing (5.5.4.1 & 5.5.4.1.1) 
 


It is ASI policy to use appropriate methods and procedures 
(Standard Operating Procedures or SOP’s) to perform 
environmental testing activities under our control.  Procedures 
shall be in-place to describe: 
 
• the operation of all laboratory areas and functions,  
• the use and operation of equipment and instrumentation,  
• the handling and preparation of samples,  
• the interpretation and assessment of QC data related to 


environmental testing performed by ASI for our clients. 
    
These SOP’s will be: 
 
• monitored to assure they are current and representative of 


actual laboratory operation and NELAC requirements, 
• organized into a Standard Operating Procedure 


Compendium that is accessible to all ASI personnel, 
• clearly defined in terms of the effective date of each SOP, 


the revision number of the SOP and signed by relevant 
approving managers. 


 
Significant deviation from laboratory SOP’s will not be 
allowed without safeguards to assure that such deviations are 
technically justified, authorized by appropriate managers, and 
documented internally and to the client. 
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3.3.2 Laboratory Test Methods Manual (5.5.4.1.2) 
 


As stated above, ASI will maintain a compendium of all 
SOP’s.  SOP’s will be organized into several types (for 
example 1.000 series for administrative procedures and 4.000 
series for laboratory test procedures).  The section of this 
overall compendium containing the 4.000 series SOP’s will 
constitute ASI’s Laboratory Methods Manual. 
 


3.3.3 Test Method SOP Format (5.5.4.1.2) 
 


To be complete, a test method SOP must contain or reference 
information to: 
 
• Identify the test method-by-method number reference; 
• Indicate applicable matrices for the procedure; 
• Specify the detection and/or quantitation limits the method 


is capable of achieving as well as other method 
performance criteria; 


• Summarize the method including its scope and application 
and typical interferences that may be observed; 


• Define terms utilized in the method SOP; 
• Describe the equipment, supplies, reagents, standards, etc. 


necessary to perform the testing; 
• Describe associated sample control requirements such as 


sample preservation, sample containers, shipment and 
storage requirements; 


• Describe in detail the test procedure including calibration 
and standardization, sample preparation, data reduction 
calculations (including where appropriate tables, diagrams 
and figures) and data reporting requirements; 


• Describe associated quality control (QC) measures and 
quality control samples including assessment of QC 
acceptance criteria guidelines, corrective actions for out-
of-control situations and contingencies for handling such 
situations; and 
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• Discuss waste minimization and management, waste 
disposal, and safety factors; 


• Identify unique recordkeeping or documentation 
requirements imposed within the SOP. 


 
3.3.4 Administrative SOP Format 
 


Administrative SOP’s should include or reference information 
to: 
 
• Describe the scope and purpose of the SOP; 
• Define any special terms utilized; 
• Provide details on implementation of the procedures; 
• Provide a summary of the SOP; and 
• Identify recordkeeping or documentation requirements 


required by implementation of the procedure(s) described. 
 


3.3.5 Method Selection for Testing (5.5.4.2) 
 


It is ASI policy to select environmental test methods based on 
client specifications, method capabilities, project needs and 
other project specific criteria, where appropriate.  Whenever 
possible, it is ASI policy to use approved analytical methods 
published by such entities as the USEPA, American Society 
of Testing and Materials (ASTM), American Society of 
Agronomy (ASA), and other acknowledged method sources 
for environmental testing.  Where meeting all of the above 
criteria cannot be achieved without internal conflicts, ASI 
will discuss with the client alternative methodologies that 
may better serve the clients needs. 
 


3.3.6 Method Demonstration of Capability (DOC) (5.5.4.2.2 & 
5.5.2.6] 


 
3.3.6.1 ASI requirements for the completion of an initial 


DOC as well as ASI requirements for repeating a 







 QUALITY SYSTEMS MANUAL                                                                  
                                                                                                             Version 3.6 


Revision No: 3.6.6 
 Effective Date:  2/24/11 
 Page 38 of 67 


 


 
 


DOC are specified in ASI SOP 6.001 (especially 
Sections 1.0 and 4.0). 


 
3.3.6.2 The required elements and procedures necessary to 


complete a DOC are specified in ASI SOP 6.001 
Section 4.0. 


 
3.3.6.3 ASI’s policy and procedures relative to repeating 


and/or updating DOC’s is specified in ASI SOP 6.001 
(especially Section 4.0) 


 
3.3.6.4 The documentation requirements for DOC’s are 


specified in ASI SOP 6.001 (especially Section 8.0) 
  


3.3.7 Laboratory Developed and Non-Standard Methods (5.5.4.3 – 
5.5.4.5) 


 
ASI Laboratory utilizes established, validated analytical test 
methods for all environmental testing.  Should the needs of a 
particular client require the need to develop non-standard 
environmental test method(s), ASI will work with the client to 
establish the intended purpose, method development, 
validation and documentation required to meet the client’s 
needs and the requirements of ASI (consistent with NELAP) 
to perform and report such testing. 
 


3.3.8 Control of Data (5.5.4.7)  
 


3.3.8.1 SOP(s) for Data Handling, Review and Evaluation 
(5.5.4.7.1) 


 
ASI maintains a series of SOP’s that describe the 
procedures in-place for data handling, review, and 
data evaluation.  These SOP’s (6.000 series SOP’s) 
describe ASI’s procedures for handling data (both 
manually observed and computer/instrument 
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generated), completing necessary calculations and 
data manipulations necessary to prepare the data for 
ASI’s Laboratory Information System and the 
procedures for review of data at all levels from 
technician to releasing authority. 
 


3.3.8.2 Validation of ASI Computer Applications 
(5.5.4.7.2.a) 


 
ASI uses a number of computer aids in the capture, 
calculation and reporting of analytical observations.  
These include the ASI proprietary Laboratory 
Information Management System (LIM), a database 
application using the 4th Dimension Database 
environment, calculation spreadsheets prepared using 
the Excel program and other applications prepared 
using the commercial Excel and 4th Dimension 
applications.  ASI’s LIM has been in use in its current 
form for more than seven years.  The LIM system 
does not perform calculations on environmental data 
in terms of calculation of final results from raw 
instrument readings or test observations.  The LIM 
system serves a scheduling, tracking and reporting 
function.  The LIM system was thoroughly tested 
during its development.  Known “challenge tests” 
were repeatedly and consistently used to assure that 
the LIM performed correctly and as expected.  Based 
on the development procedures used and the 
historical functioning of the system, the ASI-LIM 
system has been thoroughly validated to correctly 
perform the functions it is intended to provide. A 
“validation statement” and certification for use, as 
described in SOP 1.011, shall be maintained for the 
ASI LIM system and any other internally developed 
database applications. 
 







 QUALITY SYSTEMS MANUAL                                                                  
                                                                                                             Version 3.6 


Revision No: 3.6.6 
 Effective Date:  2/24/11 
 Page 40 of 67 


 


 
 


A number of calculation templates are used by ASI’s 
technicians to correctly, consistently, and repetitively 
calculate test results. Analyst observations and 
readings (as opposed to digital instrumental output) 
are used as the raw input for the calculations. The 
output from each template is a set of “preformatted” 
flat-file data lines used to update the template results 
to ASI’s LIM system, eliminating further manual 
intervention. When originally developed, these 
templates were repetitively challenged using data that 
had been “hand calculated” to assure that template 
output was correct and reflected the appropriate 
calculation procedures.  These templates have been in 
use for more than 15 years without incident in terms 
of calculation errors.  The original development 
process and this extensive history of operation 
represent validation of these calculation aids.  A 
“validation statement” and certification for use, as 
described in SOP 1.011, shall be maintained for all 
such calculation template (application). 
 
New programs and applications, developed by ASI, to 
manage data calculations are subject to validation 
pursuant to ASI-SOP 1.011.  Included in the 
validation process are all major modification to the 
LIM system with the potential to impact 
environmental accuracy. 
 


3.3.8.3 Digital Data Protection (5.5.4.7.2.b – 5.5.4.7.2.d) 
 


It is ASI policy to provide for secure digital data 
storage of those elements of the data collection 
process necessary to verify the environmental testing 
process.  ASI-SOP 1.008 Digital Data Security. 
describes the procedures necessary to implement this 
policy. 
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3.3.8.4 Documentation (Required Records and Record 
Retention) 


 
The Quality Manager shall maintain file(s) to 
document the validation of electronic calculation aids 
prepared pursuant to SOP 1.011.  In this same file the 
Quality Manager shall keep “Validation Statements” 
by the original developer of both the LIM system and 
the “calculation templates” that describe how they 
were  prepared and validated.  These “Validation 
Statements”, describing the methodology originally 
used to verify computer calculation aids and LIM 
system calculations and operations shall also describe 
the outcome of such testing and certify that all such 
calculation and operations are correct, appropriate 
and repeatable.  These statements shall represent the 
validation documentation for these digital resources.  


3.4 Equipment  
 


3.4.1 Equipment Suitability (5.5.5.1 – 5.5.5.4 – 5.5.5.12) 
  


It is ASI policy to provide to all ASI Laboratory functions the 
analytical testing equipment (and where relevant associated 
software) required for the correct performance of the 
environmental analytical system from sample receiving to 
sample prep to analysis and reporting. A master list of ASI 
equipment is maintained by the Quality Manager, in 
conjunction with the Facilities Supervisor, to document the 
sufficiency of  analytical equipment.  Equipment is deemed 
appropriate and sufficient if it is capable of achieving the 
accuracy required by the method(s) for which it is used and it 
meets, where applicable, specifications described in the 
relevant environmental method(s). 
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3.4.2 Support Equipment Requirements (5.5.5.2.1) 
 


Support equipment consists of those devices that can impact 
the quality of environmental test data, though not the actual 
test instrumentation.  Such equipment as balances, ovens, 
thermometers, temperature control devices, and volume 
dispensing and measuring equipment (pipettors, volumetric 
flasks, etc) is typical of this category.  This category also 
includes such items as automated sample prep devices.  It is 
ASI policy that the support equipment used by ASI analysts 
and technicians be of appropriate quality and type for its 
intended use.  Support equipment shall be maintained in 
proper working order and calibrated, when appropriate, to 
verify correct operation over its intended range.  ASI SOP 
1.007 (Facility Environmental Monitoring & Support 
Equipment Use Verification) discusses the specific procedures 
and requirements, including frequency of calibration and 
documentation, for support equipment. 
 


3.4.3 Instrument Calibration (5.5.5.2.2) 
 


ASI requirements for instrument calibration, both initial and 
continuing, are provided in method SOP’s (the ASI Method 
Manual as referenced in §3.3.2 of this document) for each 
method.  It is ASI policy that instrument calibration 
procedures be consistent with the underlying test method 
referenced or, if pertinent, any applicable regulation. 
   


3.4.4 Equipment Operation & Maintenance  (5.5.5.3  & 5.5.5.5 - 
5.5.5.9) 


   
It is ASI policy that analytical and support equipment be 
properly maintained and operated only by authorized ASI 
personnel or service technicians authorized by ASI to work on 
the equipment.  ASI retains, and makes available to 
appropriate ASI personnel, relevant operating instructions and 
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manuals for all equipment.  Maintenance information, where 
supplied by the manufacturer, is maintained by ASI’s 
Facilities Supervisor as described in SOP 1.009. 
 
All major analytical instrumentation and equipment (including 
associated software) is provided with a unique ASI code 
number.  Support equipment requiring calibration or 
monitoring (such as ovens, pipettors, scales and balances, etc) 
is also given a unique ASI code number.  ASI documents the 
maintenance and monitoring (cleaning and inspections as 
required)  of major items of equipment used for environmental 
testing in accordance with ASI SOP 1.011.   
 
When equipment problems are suspected from such things as 
overload conditions, suspect result generation, etc. it is ASI 
procedure to remove the suspect instrumentation or equipment 
from routine data production until such time as necessary 
corrections, repairs or alterations have been completed and the 
equipment has been shown to be performing correctly and has 
been certified for use by the Facilities Supervisor.  
 


3.4.5 Documentation (Required Records and Record Retention) 
 


• The Quality Manager with the assistance of the Facilities 
Supervisor maintains a comprehensive list of ASI 
equipment. 


• The Quality Manager maintains the support equipment 
calibration documentation required in SOP 1.007. 


• The Facilities Supervisor and Quality Manager maintain 
maintenance and service records for all major items of 
analytical equipment as required by SOP 1.011. 


 
3.5 Measurement Traceability 
 


3.5.1 Reference Materials and Standards (5.5.6.1 – 5.5.6.3) 
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It is ASI policy that all equipment used for environmental testing that 
may have a significant and measurable effect on the accuracy or 
validity of environmental testing be checked or calibrated to indicate 
it is operating properly.  Procedures to implement this policy are 
contained in SOP 1.007 (Facility Environmental Monitoring & 
Support Equipment Use Verification).  The pertinent portions of SOP 
1.007 (§7.0 - Calibration and Certification of Measurement Devices) 
are designed to assure that, where possible, equipment calibration 
and verification be made against “standards” traceable to national 
standards of measurement using certified/traceable reference 
materials and devices (ex. a NIST traceable/certified thermal 
measurement device for calibrating thermometers, ovens, and other 
heating/cooling equipment).  The results of such equipment 
calibration and verification shall be documented as specified SOP 
1.007.   
 


Where ASI maintains reference materials (ex. certified 
thermocouples or Class S weights) to be used as internal 
“reference standards” for verification and calibration of 
internal measurement devices.  These materials shall be used 
and maintained as specified in SOP 1.007.  These Primary 
References: 
 
• are purchased from and, when required, recertified using 


known suppliers and, where available and appropriate, 
traceable back to national/international standards; 


• will be used for internal calibration purposes only, unless 
other uses can be clearly shown to have no impact on their 
performance as a reference standard; and 


• will be monitored to assure that all retain current 
calibration/certification status, traceable to a national 
standard of measurement, where available and appropriate; 
but also monitored, as and if required, to maintain 
confidence in their accuracy. 
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3.5.2 Handling, Storage, Labeling and Tracking of Standards and 
Chemicals (5.5.6.4) 


 
It is ASI policy that standards, reference materials and 
consumable chemicals, that have an impact on the validity of 
environmental test results, be maintained (stored, labeled, 
tracked, etc.) such that they will not be subject to 
contamination or deterioration.  The ASI procedures to 
accomplish this are found in ASI SOP 1.010. 
   


3.5.3 Documentation (Required Records and Record Retention) 
 


• The Quality Manager is responsible for assuring and 
documenting that equipment calibration and verification 
activities as specified in SOP 1.007 are kept up-to-date. 


• The Quality Manager is responsible for assuring and 
documenting that the calibration/certification status of 
“internal Primary Reference materials” is maintained. 


• The Quality Manager is responsible for assuring and 
documenting the appropriate reception, storage, and 
tracking of standards, reference materials and consumable 
chemicals as specified in SOP 1.010. 


 
3.6 Sampling (5.5.7)  
 


3.6.1 Environmental Field Sample Collection Programs (5.5.7.1 – 
5.5.7.3) 


 
At this time AnalySys does not provide sample collection 
services for clients.  Should such services be requested, and 
agreed to by ASI, a work/sampling plan for any such project 
conforming with good environmental practices and meeting 
the client’s requirements will be prepared prior to initiation of 
sampling. 
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3.6.2 Subsampling of Submitted Samples (5.5.7.1)  
 


ASI procedures for subsampling of sample containers as a 
part of the analytical process are specified in ASI SOP 6.007 
(Sub-sampling of Environmental Samples). 
 


3.7 Sample Handling (5.5.8) 
 


3.7.1 Elements of Sample Handling Program (5.5.8.1) 
 


It is ASI policy that samples, once under the control of ASI, 
be appropriately controlled such that the integrity of such 
samples is protected and both ASI and client interests are 
protected.  This policy extends to those functions, which are 
under the control of ASI or ASI personnel, which impact the 
transportation, receipt, handling, storage, retention and 
ultimately the disposal of sample materials placed under 
ASI’s control.  
  


3.7.2 Sample Identification (5.5.8.2) 
  


ASI procedures for the unique identification of environmental 
samples are described in ASI SOP 3.004.  These procedures 
assure that all sample containers are uniquely identified in a 
manner that will prevent the physical confusion of sample 
material or “daughter-products” (digestates, extracts, sub-
samples).  
 


3.7.3 Sample Receiving Procedures (5.5.8.3) 
 


ASI sample acceptance criteria and procedures for dealing 
with samples, where the condition of the samples does not 
conform to “normal” or expected standards, are described in 
ASI SOP 3.001.  Sample receiving procedures, detailing how 
sample condition is evaluated and documented; and the 
handling of sample containers and any associated 
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documentation, which accompanies the samples (Chain-o-
custody forms, analyte/methods lists, etc.), are specified in 
ASI SOP 3.002. 
 


3.7.4 Storage & Handling of Samples (5.5.8.4) 
 


Procedures to be followed for the management of sample 
storage facilities, including sample retention procedures, are 
specified in SOP 3.006.  Procedures and documentation 
requirements for monitoring the environmental conditions 
(refrigeration temperature, etc.) provided for sample storage 
are provided in SOP 1.007. 
 


3.7.5 Sample and Sample By-product Disposition (5.5.8.4.b) 
 


It is ASI policy that samples, related materials and laboratory 
waste materials shall be disposed of in a manner compliant 
with all relevant regulatory requirements and in a manner 
protective of both ASI and our clients’ interests.  ASI SOP 
3.008 contains ASI procedures to accomplish this goal. 
 


3.7.6 Documentation (Required Records and Record Retention) 
 


The Quality Manager is responsible for assuring that the 
documentation required SOP No’s 3.001, 3.002, 3.006, 3.008 
and the monitoring requirements of 1.007 as they extend to 
the sample receiving and storage process is maintained. 
 


3.8 Assuring the Quality of Environmental Test and Calibration Results 
(5.5.9)  


 
It is ASI policy to maintain procedures to monitor and validate 
environmental test data and procedures. 
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3.8.1 Participation in Reference Control Studies (5.5.9.1.b) 
 


ASI participates in a number of interlaboratory 
comparison/proficiency-testing programs.  These programs 
include but are not necessarily limited to the WP program and 
the DMRQA program. ASI SOP 6.008 describes in detail 
ASI’s procedures for such studies to assure compliance with 
relevant sections of the NELAC Proficiency Testing (Chapter 
2). 
 


3.8.2 Quality Checks Using Known Reference Standards (5.5.9.1.a) 
 


ASI routinely analyzes certified reference standards as a way 
to monitor the quality of environmental testing.  SOP 6.009 
discusses the use of such materials, the implementation of 
such testing and documentation requirements for such data. 
 


3.8.3 Retesting of Samples (5.5.9.1.c & d) 
 


It is ASI policy that on the authority of the Quality Manager, 
the Laboratory Manager or the Technical Director; or based 
on the reasoned request of a client, samples suspected of 
inconsistencies or inaccuracies for any reason may be 
submitted for confirmation reanalysis or for testing by an 
alternate method (if available).  The specifics (methods, need 
for re-prep, etc.) for such reanalyses will be based on the 
specific concerns evident in each such incident. 
  


3.8.4 Data Checking (Computerized and Manual) (5.5.9.1.e) 
 


Before release of data to clients, it is mandatory ASI policy 
that the data be subjected to a number of specific 
computerized and manual review procedures.  The specific 
requirements and procedures followed in completing these 
reviews are described in ASI SOP 6.006. 
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3.8.5 Test Method Quality Control (5.5.9.2 and Appendix D of 
NELAC Quality Systems) 


 
ASI believes the use of quality control principles 
encompassing the inclusion of specific types of control (QC 
samples or other controls) is mandatory and shall be used for 
monitoring the quality of environmental test results.  It is ASI 
policy, as described in the ASI Methods Manual Sop’s and 
the SOP’s referenced in the following section, that such 
samples be included at a frequency that meets or exceeds 
referenced method requirements, regulatory or permit 
requirements (where they exist or impact submitted samples), 
and specific client requirements.  
 
3.8.5.1 Blanks (5.5.9.2.a.1) 
 


A blank is a sample of similar matrix type, if feasible 
or available, that is or should be devoid of the 
specific analyte(s) or property for which the test is 
being conducted.  A blank is intended to demonstrate 
the absence of background contamination for the 
analyt(s) of interest or, if not absent, the potential 
magnitude of bias imposed by background 
contamination. ASI utilizes method or prep blanks 
(PB) that have been subjected to all analytical steps 
to which the accompanying samples have been 
subjected.  ASI also utilizes calibration blanks 
(initial calibration blanks [ICB] and continuing 
calibration blanks [CCB]).  In many cases (for 
example Volatile organics by direct purge), PB’s  
and CCB’s are one and the same.  Each Method SOP 
specifies the specific types and frequency of blanks 
for the test covered.  ASI SOP 5.001 describes ASI 
procedures for evaluating and documenting blank 
issues.  Concerns about elevated blanks are 
communicated to clients through the use of data 
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qualifiers and, as necessary, comments pertaining to 
the interpretation of qualifiers and Case Narratives 
which provide additional information and 
interpretation of analytical data. 
 


3.8.5.2 Matrix Spikes (5.5.9.2.a.1&2) 
 


A matrix spike (MS) is a sample that prior to any 
processing, has a known amount of the analyte(s) of 
interest added to the sample aliquot.  The “spiked” 
sample is then processed and treated in the same 
manner as the original sample.  A matrix spike 
duplicate (MSD) is a second “spiked” aliquot of a 
sample.  MS and MSD are used to evaluate the 
impact of “real world” sample matrices on the 
accuracy and precision of test results. ASI uses 
comparison of “MS to MSD” to evaluate precision 
rather than “sample to duplicate sample”. Each 
Method SOP specifies, if appropriate, the use of MS 
and MSD for the test covered.  ASI SOP 5.002 
describes ASI procedures for evaluating and 
documenting MS and MSD results. Concerns about 
spike recoveries are communicated to clients through 
the use of data qualifiers and, as necessary, 
comments pertaining to the interpretation of 
qualifiers and Case Narratives which provide 
additional information and interpretation of 
analytical data. 
 


3.8.5.3 Laboratory Control Sample (5.5.9.2.a.1&2) 
 


A laboratory control sample (LCS) is effectively a 
“spiked” prep blank.  It is, if feasible, of a similar 
matrix, spiked with a known quantity of analyte(s) 
and treated in every respect as a sample during the 
sample prep and analytical process. LCS are used to 
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evaluate the total performance of the analytical 
testing system, without the impact of possible matrix 
effects (e.g. is the test method and equipment 
operating as intended). Each Method SOP specifies, 
if appropriate, the use of LCS for the test covered.  
ASI SOP 5.003 describes ASI procedures for 
evaluating and documenting LCS results. Concerns 
about LCS recovery are communicated to clients 
through the use of data qualifiers and, as necessary, 
comments pertaining to the interpretation of 
qualifiers and Case Narratives which provide 
additional information and interpretation of 
analytical data. 
 


3.8.5.4 Initial and Continuing Calibration(s) (5.5.9.2.a.3) 
 


The initial calibration is performed according to the 
requirements of each method as detailed in the 
Method SOP.  Initial calibrations are generally 
composed of a number of known, different 
concentrations of the analyte(s) of interest covering 
the concentration range to be reported without 
requiring dilution of samples.  Continuing calibration 
samples (CCV’s) are quality control samples 
analyzed in association with each batch of samples.  
The frequency of repeating both initial calibrations 
and CCV’s and how such results must be interpreted 
is discussed in each applicable Method SOP. In the 
rare instance where there may be an issue with 
calibration data, clients shall be advised of any 
impact(s) on data quality via Case Narratives which 
provide additional information and interpretation of 
analytical data. 
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3.8.5.5 Surrogate Addition for Organic Analyses 
(5.5.9.2.a.1) 


 
As required in the specific analytical methods and as 
further specified in the appropriate Method SOP’s, 
ASI utilizes surrogate compound addition to monitor 
the performance of analytical test methods (primarily 
organics by GC and GC/MS although some other 
types of analysis are also amenable to the use of 
surrogates) in the specific matrix being analyzed on a 
sample by sample basis.  Surrogate compounds are 
selected with the intention that they do not interfere 
with analytes of concern, are not themselves 
interfered with by sample material, and that they 
behave, analytically, in a manner similar to the 
compounds of concern.  Surrogates are added prior 
to sample preparation steps (or as directed in specific 
methods) in order to provide a measure of analyte 
recovery achieved for each sample. ASI SOP 5.004 
describes ASI procedures for evaluating and 
documenting surrogate recovery results. Concerns 
about surrogate recoveries are communicated to 
clients through the use of data qualifiers and, as 
necessary, comments pertaining to the interpretation 
of qualifiers and Case Narratives which provide 
additional information and interpretation of 
analytical data. 
 


3.8.5.6 Internal Standards 
 


Internal standards are non-target analytes of known 
and consistent concentration added to all sample 
introduction events.  Internal standards are added just 
before analysis and do not reflect preparatory steps 
and dilutions.  The purpose of internal standards is to 
monitor and correct for those select methods that use 
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this approach (primarily GC/MS and ICP/MS, 
although other test methods can make use of the 
technique) for the impact of sample specific matrix 
effects and for sample introduction variability.  
Where appropriate or required by the specific test 
method under consideration, the procedures relative 
to using and evaluating internal standards are 
discussed in relevant Method SOP’s.  Concerns 
about internal standard recoveries that are believed 
to have an impact on data quality (ex. low internal 
recovery due to matrix interferences that require 
sample dilution and higher quantation levels) are 
communicated to clients using Case Narratives 
which provide additional information and 
interpretation of analytical data. 
 


3.8.5.7 Limit of Detection (LOD or MDL), Limit of 
Quantitation (LOQ or RQL) and Calibration 
Range/Linearity (5.5.9.2.a.4) 


 
Limit of detection (LOD), also commonly referred to 
as the Method Detection Limit (MDL), is the 
minimum concentration (or amount) of an analyte 
that can be reliably and repeatedly differentiated 
from background signal noise (i.e. detected).  The 
Limit of Quantitation (LOQ), also commonly 
referred to as the Reporting Quantitation Limit or 
(RQL) is the minimum concentration (or amount) of 
an analyte that can be reliably, accurately and 
repeatedly quantified.  ASI’s LOD, LOQ and 
Calibration Range/Linearity procedures and 
requirements are specified in ASI SOP 6.001 
(especially Section 5.0, 6.0 and 8.0).  
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3.8.5.8 Method SOP Provisions (5.5.9.2.a.5 – 5.5.9.a.6) 
 


Method SOP’s provide specific detailed data 
reduction methodologies for each analytical test 
method.  In addition, each Method SOP provides 
guidance and/or requirements with respect to reagent 
and standard quality requirements and the need to 
provide uniform testing conditions (such factors as 
environmental conditions and uniform DI water 
quality). 
 


3.8.5.9 Selectivity (5.5.9.2.a.7)  
 


Selectivity is the development of information 
necessary to validate or confirm the identity of a 
positive analyte finding in organics testing.  Such 
actions as second column confirmation (for GC-
specific detector analyses), mass spectral tuning, ICP 
interelement correction factors, etc. are typically 
required for in the analytical methods.  The Method 
SOP for each test method specifies, where required 
or deemed necessary, pertinent selectivity 
information appropriate and required for that test 
method. 
 


3.8.5.10 Estimation of Uncertainty (5.5.1.1, 5.5.1.2 and 
5.5.4.6) 


 
The test methods utilized by ASI are, if possible, 
well recognized methods of analysis that specify 
limitations in the major sources of uncertainty (ex. 
SW 846 methods and other USEPA published 
methods, Standard Methods, ASTM methods, etc.).  
For these methods, ASI reports results consistent 
with the reporting instructions specified in the 
methods.  By following this approach, ASI satisfies 
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the estimation of uncertainty measurement criteria 
for these methods.  For methods, procedures or 
analytes that do not meet the above criteria, ASI SOP 
6.015 describes the procedures that shall be applied 
to estimate uncertainty of measurement. 
 


3.8.6 Quality Control Acceptance Criteria (5.5.9.2.b & c) 
 


ASI’s policies and procedures pertaining to the calculation 
procedures for Limit of Detection (LOD or MDL), Limit of 
Quantitation (LOQ) and the calculation and development of 
target criteria (ranges) for such QC monitoring tools as spike 
recovery criteria, (MS to MSD) precisions, surrogate 
recovery, etc. are contained in ASI SOP 6.001 (especially 
Section 7.0 and 8.0).  
 


3.8.7 Documentation (Required Records and Record Retention) 
 


• The Quality Manager is responsible for documentation of 
interlaboratory Reference Control Study results. 


• The Quality Manager is responsible for documenting the 
results from in-house Reference Sample checks. 


• Review of data, both computerized and manual is 
documented as specified in SOP 6.006. 


• Documentation of calculations and findings relative to the 
determination of LOQ’s, LOD’s, and QC sample target 
range criteria as specified in SOP 6.001 is the responsibility 
of Quality Manager. 


 
3.9 Reporting of Results (5.5.10)  
 


3.9.1 General Report Formatting (5.5.10.1 & 5.5.10.7) 
 


It is ASI policy that reporting of environmental test results 
performed by ASI be provided in a format that is clear and 
complete; inclusive of information required by the test methods 
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being used and conforming with the NELAC Standard.   Where 
specific information is requested by the client for a project, in a 
timely manner, and the client has agreed to recompense ASI 
any costs associated with the production of such information 
ASI shall endeavor to meet the client’s needs.  ASI has the 
capability to report environmental results in a wide variety of 
formats.  Where a client has specified a specific format, ASI 
will use that format to report the test results.  If no specific 
format is requested, ASI will use its judgment to select the 
most appropriate format for reporting.  Alternative formats may 
be developed at the specific request of a client and simplified 
summary reporting of results, at client request, can also be 
accommodated. 
 


3.9.2 Test Report Elements (5.5.10.2 & 3) 
 


ASI final environmental test reports contain as a minimum the 
following elements in order to assure that ASI’s clients have 
the information necessary to adequately interpret their results. 
 
• the clients name, address, phone numbers and contact 


person; 
• contact information for ASI; 
• the client assigned project name (if provided) and sample 


name; 
• the ASI sample number; 
• the date and time the sample was collected (if provided by 


the client); 
•  the date and time the sample was received by ASI; 
• the matrix of the sample; 
• for each analyte reported, in addition to the value of the test 


result, ASI reports, where applicable, the test method 
reference, the date the analysis was performed, and the units 
of measure; and  


• each final report carries the signature of the final reviewer 
and the date the report is issued; 
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Each test report (that is the report pages for each sample) is 
identified in a manner that uniquely identifies each page with 
respect to the ASI sample number and report page number.  
Each report is ended with a page clearly identifying that page 
as the final page (END OF REPORT) in the report for that 
sample.  This final page also provides a statement as to the 
condition of the sample on receipt. 
 
Where necessary for interpretation of the report by a client, ASI 
also includes, with each report or set of reports (a project), 
supplemental information on the test results provided in the 
form of a Case Narrative.  This supplemental information 
typically includes such items as: 
 
• Identification of quality control issues that may impact the 


usability or quality of the data; especially any instances of 
non-conformance with ASI quality system policies or 
procedures; 


• information on sample condition, uniformity, matrix 
concerns or other factors that may impact the results for the 
sample(s) involved; 


• where appropriate or requested, assessment of the 
appropriateness or quality of the environmental test data 
reported. 


 
3.9.3 Interpretation and Opinion (5.5.10.4) 
 


It is ASI policy that should ASI personnel provide an 
interpretation or opinion relative to the results presented in a 
test report, such statements will be clearly identified, either 
through context or by specific statement, as opinion or 
interpretation. 
 


3.9.6 Subcontract Test Result Reporting (5.5.10.5) 
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It is ASI policy that test results supplied by subcontractors shall 
be supplied in their entirety to ASI’s client.  ASI does not 
restate such results but rather passes the entire report through to 
ASI’s client.  In this way, the name of the subcontractor and all 
pertinent details available on the testing are made available to 
ASI’s client. 
 


3.9.7 Electronic Data Reporting (5.5.10.6)  
 


ASI provides for a variety of electronic reporting formats for 
ASI’s clients.  In addition to printed hard-copy reports, ASI can 
make available full copies of reports via FAX, e-mail, or 
digitized media (CD or DVD).  Clients may select digital 
transmission of reports as their preferred method of test report 
delivery.  Electronic test report delivery provides reports and 
support information equivalent to printed reports. 
 


3.9.8 Report Amendment (5.5.10.8) 
 


If a material amendment to a test report must be made after the 
report has been transmitted to the client as a final report, the 
test report will be carry a Report Date based on the date of the 
amended report.  
 
Material amendments are interpreted to mean: 


• changes to dates or times that appear on the report 
(sample collection, sample receipt, analysis, etc.); 


• any change in the analytical data or quality control data 
reported; 


• changes in the sample name or description; 
• the inclusion of revised or additional analytical data based 


upon a re-analysis requested by the client or ASI 
personnel; or 


• the Technical Director, or designee, has determined that a 
significant change occurred that is not described in the 
previous report. 
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Such re-issued reports retain the original ASI Sample number 
and are subject to the same controls and reviews as the original 
report.  These reports shall be clearly identified as: 


“Amendment to Test Report for ASI Sample######” 
 
If ASI has been requested, by the client, to complete additional 
analytical testing for a sample that has already been submitted 
and reported: 
 
• a new unique ASI Sample number will be assigned to the 


sample (ex.  Sample# 100000 would be reassigned as sample 
100000a).   


• the new sample will be treated independently as a new 
sample.   


• all data and test reports issued pursuant to that new sample 
number will be subject to the same requirements as if it were 
newly received sample material. 


 
3.9.9 Non-conforming Report Formats 
  


At the specific request of a client, ASI may report data that 
does not meet all of the reporting requirements of NELAP.  In 
such cases, non-conforming reports will not carry a statement 
of compliance as specified at NELAC 5.5.10.2.m. 
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APPENDIX A: CERTIFICATION STATEMENT 
 


NELAC CERTIFICATION STATEMENT 
 
The applicant understands and acknowledges that AnalySys, Inc. is required 
to be continually in compliance with the National Environmental Laboratory 
Accreditation Conference (NELAC) standards and shall be subject to the 
penalty provisions provided therein.  
 
I hereby certify that I am authorized to sign this application on behalf of the 
applicant/owner and that there are no misrepresentations in my answer to the 
questions on this application. 
 
AnalySys, Inc. 
 
 


                       Richard Elton            06/02/09 
Signature  Name  Date 
Research Director/Lab Mgr 
 


     Kathy Wilson             6/02/09 
Signature  Name   Date  
Quality Manager 
 


          Denny Wagoner         6/02/09 
Signature  Name   Date  
Technical Director 
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APPENDIX B:  ANALYSYS, INC. CODE OF ETHICS 
 
AnalySys, Inc. (ASI) is committed to assuring that company functions be performed in an 
ethical manner and in maintaining and encouraging an ethical environment for all ASI 
employees.  To achieve this goal the Management of the Company pledges to assure that 
company operations are performed according to the following ethical principals.  To that 
end ASI will: 
 


• Deal openly, honestly and fairly in business and financial matters with employees, 
clients and others. 


• Produce environmental testing results that are, to the best of our ability, technically 
sound and legally defensible. 


• Communicate to ASI’s clients in a manner that clearly and honestly articulates 
ASI’s capabilities in forthright manner. 


• Prepare for ASI employees guidelines describing the ethical and data quality 
requirements to be achieved. 


• Operate ASI facilities in a manner that meets Federal, State and local 
environmental laws and regulations and that is protective of the environment and 
employee and public health. 


• Strive to improve ASI’s products and services, striving to meet the needs of our 
clients. 


 


   
______________________________ _________________________________ 
Richard Elton, Chairman of the Board Michael Leva, President of AnalySys Inc. 
AnalySys, Inc. 
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APPENDIX C: ASI ORGANIZATION CHART 
 
 


 


CEO/President


Michael Leva


SALES RESEARCH TECHNICAL OPERATIONS QUALITY FINANCE


President Director Director Laboratory Manager Manager Controller


Michael Leva Richard Elton Denny Wagoner Richard Elton Kathy Wilson Vicki Mechling
*Acting


Marketing Asst Deputy Deputy Cost Analyst


Vicki Mechling* Denny Wagoner Michael Leva
*Acting *Acting


Developers PurchAgent


Gina Rinas FACILITIES SAMPLE CONTROL Paula Joyce


Michael Leva Supervisor Supervisor


Vicki Mechling Aaron Starnes Michael Leva H/R Asst


Paula Joyce
IT Tech Shipper


Project Manager Aaron Starnes Michael Leva


Shawna Nations
Receivers


Database Mgr Graham Leva


Lisa Ammann Robert Leeper


Inorganic Semi-Volatile Volatile Wet Non-Enviro


Lead Lead Lead Lead Lead


Chris Knight Chris Knight
Austin Austin Austin Corpus Corpus


Operators Operators Operators Operators Operators


Jeff Senison Melanie Montgomery


Madeline Ramirez


AnalySys, Inc.


Organization Chart


Melanie Triche*


Christi Adams


Roger Rollins Matthew Leva Cristi Palacios-Cross Bryan Webb


Michele Webb**


Charles Turcotte Becky Cavender Andrea Franklin


Ken Free Michele Webb**


Laura Jablonski Robert Kerstetter


** CC Facility Mgr


Robert Kerstetter Paul Andrews Christi Adams


Andrea Franklin


Anna Vysotskaya
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APPENDIX D: LIST OF STANDARD OPERATING PROCEDURES 
(SOP’s) 
 
1.001 Document Creation and Control 
1.002 Purchasing Controls 
1.003 Qualification and Use of Subcontract Laboratories 
1.004 Review of Requests, Tenders and Contracts 
1.005 Data Integrity Procedures  
1.006 Staff Training  
1.007 Facility Environmental Monitoring & Support Equipment Use 


Verification 
1.008 Digital Data Security 
1.009 Laboratory Major Equipment Maintenance  
1.010 Handling, Storage, & Tracking of Standards & Chemicals 
1.011 Validation Procedures for Computer Calculation Forms and 


Programs 
 
3.001 Sample Receipt Policy/Procedure – Initial Receipt 
3.002 Sample Receipt Policy/Procedure – Full Evaluation 
3.003 Sample Pick-up Procedures (under development) 
3.004 Sample Identification 
3.005 Log-In Procedures 
3.006 Sample Repository Procedures 
 
3.008 Disposal Procedures 
3.009 Sample Bottle Requests; Selection, Shipping & Handling  
 
4.000    Series SOPs – Methods Manual 
 
5.001   Use and Evaluation of Blanks 
5.002   Use and Evaluation of Matrix Spikes (MS, MSD & PDS) 
5.003   Use and Evaluation of Laboratory Control Samples (LCS) 
5.004   Evaluation of Surrogate Recovery 
5.005  REMOVED – merged into 6.006 
5.006   Glassware and Equipment Cleaning 
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6.001 Demonstration of Capability, Limit of Detection, Limit of 


Quantitation, etc. 
6.002 Corrective Actions 
6.003 Preventive Actions 
6.004 Internal Audits 
6.006 Data Review Responsibilities (Technician to Technical Director) 
6.007 Sub-sampling of Environmental Samples 
6.008 Proficiency Testing Programs 
6.009 Reference Standard Testing 
6.010 REMOVED – merged into 6.006 
6.011 Analytical Batch Sizes (Normal & RUSH)  
6.012 General Test Data Calculation Procedures) 
6.013 Chromatographic Manual Integration Procedures 
6.014 General Laboratory Practices Not Otherwise Specified 
6.015 Procedure for Estimation of Uncertainty of Measurement 
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Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 20 
 


DATA EVALUATION 
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes a protocol for evaluating the results 


generated through laboratory analysis of environmental samples.  Included in this protocol are 


procedures to evaluate the completeness, accuracy and precision of data.  The data evaluation 


procedure provided herein may be used to evaluate data quality with respect to project-specific 


quality objectives or goals.   


 


2.0 PROCEDURES 


 


A Data Evaluation Checklist is attached to this SOP.  This form, or a similar project-specific 


form, should be completed to document the data evaluation process and summarize the 


evaluation results.  The procedures for completing the attached Data Evaluation Checklist are as 


follows: 


 


1. Review project planning documents (e.g., sampling and analysis plan, quality 
assurance plan) and note the planned analysis methods, detection limits, quality 
control samples and quality control limits specified for each sample type.   


 
2. Check to see if copies of the Chain-of-Custody records (COCs) are present.  If 


present, verify that all necessary information was provided on each COC and that 
all necessary signatures are present.  Verify that all samples listed on the COCs 
were analyzed for the appropriate parameters.  Note any problems written on the 
COCs by either the laboratory or the sampler. 


 
3. Briefly summarize the laboratory’s narrative, if present.  If notes or comments were 


written on individual data pages, summarize these also. 
 


4. Review temperature and preservation information to verify that samples were 
properly preserved. 


 
5. For each sample and each parameter, verify that the analyses were performed 


within the appropriate holding time.  If the specific dates of analysis are not 
provided, check the date the report was issued.  This may be helpful if the report 
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date is within the sample holding times (i.e., most metals have a 6-month hold 
time, and reports are usually issued prior to 6 months indicating the analyses were 
performed within hold times). 


 
6. Verify that the field QC samples specified in the Work Plan, SAP or QAP for the 


project have been collected at the correct frequency. 
 
7. Review the results of all blanks, including field QC samples (equipment blanks, 


trip blanks) and laboratory method blanks.  If an analyte was detected in a blank, 
check to see if any sample results associated with that blank were within five times 
the blank concentration.  If an associated sample result is less than five times the 
blank concentration, the result is potentially biased high and may be considered 
non-detect.  If an analyte is detected in the method blank and another type of blank, 
first apply this five times rule using the method blank concentration.  This may 
result is the other blank being considered non-detect due to method blank 
contamination.   


 
8. Check the matrices, units and detection or reporting limits for each result to verify 


that they are reported correctly and meet any project-specific requirements.  
Contact the laboratory regarding any discrepancies. 


 
9. Review all Laboratory Control Samples (LCS) (and LCS-Duplicates (LCSD) if 


available) recoveries and verify that they were within the project-specified control 
limits.  If project-specific control limits are not provided, use the method control 
limits or laboratory’s control limits.  If an LCS recovery was above the control 
limits, the associated data are potentially biased high, and if the LCS recovery was 
below the control limits the associated data are potentially biased low.  If an LCS 
and an LCSD were analyzed, compare the LCS/LCSD RPD to the appropriate 
control limit.  A relative percent difference (RPD) outside of the control limits 
indicates poor analytical precision.  LCS recoveries and LCS/LCSD RPDs outside 
of control limits should be discussed with the laboratory so that they can take 
corrective actions.  


 
10. Review all Matrix Samples (MS) (and MS-Duplicates (MSD) if available) 


recoveries and verify that they were within the project-specified control limits.  If 
project-specific control limits are not provided, use the method control limits or 
laboratory’s control limits.  If an MS recovery was above the control limits the 
associated data are potentially biased high due to matrix effects, and if the MS 
recovery is below the control limits the associated data are potentially biased low 
due to matrix effects.  MS recoveries consistently outside of control limits should 
be discussed with the lab to determine if corrective actions are necessary.  If an MS 
and an MSD were analyzed, compare the MS/MSD RPD to the appropriate control 
limit.  An RPD outside of the control limits indicates poor precision for the matrix 
type (e.g., surface water). 


 
11. If an analytical duplicate was analyzed, calculate the RPD and compare this to the 


project-specified control limits.  If a project-specific control limit is not available, 
use the method control limits or the laboratory’s control limits.  However, if one or 
both of the results are less than five times the detection limit, used ± 2 times the 
detection limit as the control limit.  If an RPD is outside of the control limits, the 
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associated data should be considered estimated values due to poor analytical 
precision. 


 
12. If field duplicates were analyzed, calculate the RPD for each parameter and 


compare the RPDs to project-specified control limits.  If project-specific control 
limits are not available, use 30 percent for aqueous samples and 50 percent for soil 
samples.  However, if one or both of the results are less than five times the 
detection limit, use ± 2 times the detection limit as the control limit.  If an RPD is 
outside of the control limits, the associated data should be considered estimated 
due to poor field and/or analytical precision.   


 
13. Calculate the project completeness (see Section 3.0).  Compare this number to the 


project completeness goal. 
 


14. Comments:  Provide a brief summary of the accuracy, precision and completeness 
of the data set, including a discussion of data usability.  Definitions of accuracy, 
precision and completeness are provided in Section 3.0.  Discuss any QC that is 
outside of the specified control limits and identify any samples that have been 
affected. 


 


2.1 Documentation 
 


A Data Evaluation Checklist (attached), or similar form, should be completed to document the 


evaluation process and evaluation results.  These checklists should be provided to the PBW 


Project Manager and included in the project’s laboratory results file. 


 


3.0 QUALITY ASSURANCE/QUALITY CONTROL 


 


Definitions of accuracy, precision and completeness and methods for computing their measures 


are provided below.  Calculations should be checked by an independent reviewer. 


 


3.1 Accuracy 
 


Accuracy is the degree of difference between the measured or calculated value and the true value.  


Data accuracy or analytical bias is often evaluated by the LCS and MS, with results expressed as 


a percentage recovery measured relative to the true (known) concentration.  The percentage 


recovery for surrogate standards and LCS samples is given by: 


 


Recovery (%) =  A      x    100 


 T 


 where: A = measured concentration of the LCS; and 
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T = known concentration. 


 


 


The percentage recovery for MS samples is given by: 


 


Recovery (%) = A - B     x    100 


   T 


 


 where: A = measured concentration of the spiked sample; 


B = concentration of unspiked sample; and 


T = amount of spike added. 


 


Blanks (i.e., equipment, field, trip, method) are often analyzed to quantify artifacts introduced 


during sampling, transport, or analysis that may affect the accuracy of the data.  In addition, the 


initial and continuing calibration results may be reviewed to verify that the sample concentrations 


are accurately measured by the analytical instrument.   


 


 


3.2 Precision 
 


Precision is the level of agreement among repeated measurements of the same characteristic.  


Data precision or analytical error is assessed by determining the agreement among replicate 


measurements of the same sample and measurements of duplicate samples, which include 


MS/MSD samples, laboratory duplicate samples and field duplicate samples.  The comparison is 


made by calculating the RPD as given by: 


 


RPD (%)   =    2 (S1 - S2)       x   100  


                                S1 + S2 


 


  where:  S1 = measured sample concentration; and 


S2 = measured duplicate concentration. 
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3.3 Completeness 
 


Completeness is the percentage of valid measurements or data points obtained, as a proportion of 


the number of measurements or data points planned for the project.  Completeness is affected by 


such factors as sample bottle breakage and acceptance/non-acceptance of analytical results.  


Percentage completeness (C) is given by: 


 


C (%)   =    V    x   100 
P 


  where:  V = number of valid measurements/data points obtained; and 


P = number of measurements/data points planned. 
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4.0  CALIBRATION PROCEDURES AND FREQUENCY 


 


 


4.1 Field Instruments 


 


The following field instruments may be used during groundwater investigations at the site: 


 


• pH meter;  


• conductivity meter; 


• Eh meter; 


• temperature probe; 


• interface probe; and 


• organic vapor meter. 


 


Field instruments will be calibrated before being used (i.e., at the beginning of the day) and at prescribed 


intervals while in use.  Procedures for calibration of instruments will be the standard operating procedures 


as outlined in the owner’s manual for each specific field instrument.  Calibration of field instruments will 


be documented in the “Quality Assurance” section of the formatted data sheet for each activity, if 


applicable, or in the “Monitoring Equipment” section of the Daily Field Record for that day (see 


Appendix B of the Work Plan, Field Sampling Plan, for field forms).   


 


 


4.2 Analytical Laboratory Instruments 


 


Calibration procedures and frequencies for laboratory instruments are described in the quality assurance 


manuals for the analytical laboratory provided in Attachment A of this plan. 
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5.0  DATA REDUCTION, VALIDATION, AND REPORTING 


 


 


5.1 Field Measurement Data 


 


Field measurement values generally are reported directly in the units of final use on the appropriate field 


forms without need for additional calculations (e.g., pH and conductivity measurements during 


groundwater sampling).  Additional calculations may be needed for field Eh measurements as detailed in 


PBW SOP No. 13 (see Field Sampling Plan, Appendix B of this Work Plan). 


 


The Field Project Supervisor is responsible for monitoring the collection and reporting of field data.  The 


Field Project Supervisor will review all field measurement data on a daily basis to identify anomalous 


data and transcriptional or computational errors.  The Field Project Supervisor will discuss any anomalous 


data with the field personnel that originated the data, and corrective action will be initiated as appropriate.  


The action may consist of remeasuring a particular parameter, collecting a new sample, etc. 


 


After the Field Project Supervisor reviews and checks the records for a sampling day, the original records 


will be sent to the PBW Round Rock office for storage in the project file.  Copies of the records may be 


made for use at the field site. 


 


At the close of each monitoring period or event, the PBW Quality Assurance Coordinator will: 1) 


compare all current field data to previous measurements where available; 2) review procedures, event, 


and activities to validate the field data; and 3) discuss any systematic or consistent anomalous data with 


the PBW Project Manager so that the appropriate corrective action can be initiated. 


 


 


5.2 Laboratory Measurement Data 


 


The laboratory analysis results generally are reported in units of final use.  Laboratory calculations and 


data validation will be performed in accordance with procedures prescribed by the specific analytical 


method.  For routine analyses, the raw data output from the instrumentation and computer will include 


identification of compounds, concentrations, retention times, and comparisons to standards.  The 


laboratory will validate the analytical results by reviewing the results of Quality Control samples, 


instrument calibration and maintenance records, calculations and the record of sample custody (including 
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holding times) within the laboratory.  The procedures to be followed in case of nonconformance are 


discussed in Section 9.0. 


 


The laboratory will maintain copies of all raw data, records of sample custody within laboratory, 


calculations, instrument calibrations records and other relevant records for all analyses performed for this 


project.  The laboratory will provide this information to PBW upon request. 


 


 


5.3 Internal Data Validation 


 


Upon receiving the report of analytical results from the laboratory, the PBW Quality Assurance 


Coordinator will review the results to ensure that: 


 


• The analyses performed and sample identifications conform to the information on the 


Chain-of-Custody Record and Request for Analysis (CC/RA); 


 


• The analyses were performed within the allotted sample holding times; 


 


• The laboratory quality control results are within the specified control limits; 


 


• The specified detection limit or practical quantitation limit was achieved; and 


 


• The results of field quality control samples submitted are within the prescribed quality 


control limits. 


 


The PBW Quality Assurance Coordinator will also validate the laboratory data by assessing the accuracy, 


precision, and completeness achieved for the analyses and will compare the data from the current 


monitoring period or event to previous measurements or known conditions at the site.  PBW’s standard 


procedures for data evaluation are provided in Attachment B of this QAP.  If anomalies or 


nonconformances are discovered, the PBW Quality Assurance Coordinator will instruct the laboratory to 


review the submitted data and the methods used to obtain the data.  If appropriate, the field data and 


narrative records pertaining to the samples in question will also be reviewed by the PBW Quality 


Assurance Coordinator.  The PBW Quality Assurance Coordinator will discuss the suspected anomaly or 


nonconformance with the PBW Project Manager. 
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The original validated analytical results will be stored in the PBW project file in a designated area. 


 


 


5.4 Data Reporting 


 


Field measurements and laboratory analysis results for this project will be presented in the final IM 


Groundwater Investigation Report.  The laboratory data will be presented in tabular format and will 


include the following information: 


 


• Sample location or QC sample identification; 


• PBW sample identification; 


• Date of Sample Collection; 


• Analysis Method; 


• Analytes and concentrations; and 


• Limit of detection. 


 


Validated field and laboratory results from the investigation will be presented in the IM Groundwater 


Investigation Report.  This report will also include appendices that present field measurements and 


laboratory analytical reports to facilitate comparison of the data.  The report will include a section that 


describes the results of  PBW’s internal evaluation of the analytical data.
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6.0  INTERNAL QUALITY CONTROL 


 


 


6.1 Field Quality Control Procedures 


 


The integrity of the samples and data collected during field operations will be ensured by the use of 


standard sampling, decontamination, and sample custody procedures conducted by qualified personnel.  


These detailed sampling and decontamination procedures are discussed in the Field Sampling Plan 


(Appendix B of the Groundwater Investigation Work Plan).   


 


In addition, field quality control (QC) samples will be collected and analyzed to check on environmental 


contamination or cross-contamination attributable to sampling or transport procedures, and to check on 


laboratory analytical accuracy and precision.  Results for QC samples will not be used to adjust the results 


obtained for original samples.  If the results of duplicate samples are outside of the quality control limits 


for precision, a corrective action will be taken (Section 9.0 of this plan).  If reportable levels of 


contaminants are found in the blanks, attempts will be made to identify the source of contamination, and 


corrective action will be initiated. 


 


For groundwater samples, three types of QC samples will be collected, as described below: 


 


Duplicate Samples – One field duplicate sample will be collected and submitted per 20 field samples, or, 


at a minimum, one per sampling event.  The duplicate sample will be analyzed for the same suite of 


constituents as the original sample.  Each duplicate sample aliquot will be collected after the 


corresponding aliquot of the original sample has been collected.  The duplicate sample will be labeled 


with the correct sampling station number and a suffix designating it as a duplicate (e.g., DUP).  In any 


case, both samples are submitted to the laboratory using standard custody and shipping procedures. 


 


Field Blank – The field blank is a check on the sample collection environment.  The field blank will be 


prepared in the field by filling the sample containers with reagent-grade deionized water.  The filtration 


and preservation procedures will be the same as for the environmental samples.  The field blank will be 


submitted to the laboratory as a normal sample along with all other analytical samples in the data set.  


One field blank will be collected per sampling event. 
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Equipment Rinsate – The equipment rinsate is generally a check on the adequacy of equipment cleaning 


procedures.  Since dedicated or new equipment will be used for each sample, the rinsate sample for this 


project is more a check on the chemistry of the sampling materials (e.g., filters, tubing, etc.) than the 


decontamination procedures.  The samples will be obtained by pouring reagent-grade deionized water into 


the sample collection system and collecting a sample from the system.  The filtration and sample 


preservation procedures will be the same as for the environmental samples.  The rinsate blank will be 


submitted to the laboratory along with all other analytical samples in the data set.  One rinsate blank will 


be collected daily for each sampling activity. 


 


 


6.2 Laboratory Quality Control Procedures 


 


The quality control procedures followed by the analytical laboratory used for this project are described in 


the laboratories quality assurance plan (Attachment A). 
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7.0  QUALITY ASSURANCE AUDITS 


 


 


7.1 Audits of Field Program 


 


During the course of the investigation, the groundwater sampling program will be audited.  The purpose 


of this QA/QC audit is to verify the implementation of the QA/QC plan, assess the adequacy of the 


protocols and provisions, and to help improve the products of the project activities. 


 


The Quality Assurance Coordinator or his designee will perform the audit.  An individual audit plan will 


be developed to provide a basis for the audit.  This plan will identify the audit scope, the activities to be 


audited, audit personnel, any applicable documents, and the schedule.  Checklists will be prepared by the 


auditors to structure the review process and to document the results of the audit. 


 


 


7.2 System and Performance Audits 


 


The laboratory Quality Assurance Coordinator will conduct periodic audits of analyses that are 


representative of the work routinely performed in each section.  Audits are performed to assure that 


laboratory personnel are adhering to the procedures set forth in this QAP.  The laboratory Quality 


Assurance Coordinator will conduct a project audit prior to submission of the data to the EPA. 


 


Audits include direct observation of analysts as the perform analyses.  The purpose of this type of audit is 


to assure that no deviations from written methods occur.  Audits also assure that the written methods are 


followed and may include a review of: 


 


• Notebooks; 


• Reagent preparation data; 


• Calibrations and standardizations; 


• Maintenance of equipment; and 


• Quality control records. 


 


Direct observations may be used, although traceability audits (auditing by ensuring that an 


accurate paper trail exists) are also useful. 
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At the completion of each audit, a review of any significant problems will be held with the 


laboratory staff.  The auditor will report the results of each audit to the laboratory director. 


 


Performance check samples are submitted to the laboratory on a routine basis to document the 


performance of the laboratory or individual analysts.  


 







  October 25, 2011 
  


8.0  PREVENTIVE MAINTENANCE 


 


 


8.1 Field Equipment 


 


Each piece of field equipment will receive routine maintenance checks in order to minimize equipment 


breakdowns in the field.  This routine maintenance includes inspection of all field instrumentation 


immediately after usage and again before the equipment is used in the field.  In addition, maintenance to 


specific field instruments will be performed according to manufacturers’ recommendations and 


procedures.  Any items that are found to be inoperable will be taken out of service and a note stating the 


time and date of this action will be made in the field log of daily activities.  The equipment will be 


repaired or replaced and the time and date of its return to service noted in the field log of daily activities. 


 


 


8.2 Laboratory Equipment 


 


Preventive maintenance tasks and schedules are described for AnalySys, Inc. in Attachment A.   
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9.0  CORRECTIVE ACTIONS 


 


 


Nonconforming equipment, items, activities, conditions, and unusual incidents that could affect 


compliance with project quality assurance goals will be identified, controlled, and reported in a timely 


manner.  A nonconformance is defined as a malfunction, failure, deficiency, or deviation that renders the 


quality of an item unacceptable or indeterminate.  PBW project staff, a project subcontractor, or analytical 


laboratory personnel will inform the PBW Field Project Supervisor or Quality Assurance Coordinator (as 


applicable) immediately when a nonconformance is identified or suspected.  The Field Project Supervisor 


or Quality Assurance Coordinator will in turn notify the PBW Project Manager to discuss the 


nonconformance and identify an appropriate response (“corrective action”). 


 


If the analytical results or field or laboratory quality control samples fall outside of the accepted limits, 


the laboratory will initiate corrective action procedures according to the laboratory Quality Assurance 


Plan (Attachment A).  Efforts will be made to identify and correct the source of the error.  The PBW 


Quality Assurance Coordinator will also review PBW field data and narrative records related to the 


samples in question for the source of the error.  If the laboratory cannot correct the situation that caused 


the nonconformance, and an out-of-control situation continues to occur or is expected to occur, the 


laboratory will immediately contact the PBW Project Manager or the PBW Quality Assurance 


Coordinator.  The corrective action will be deemed complete when the data once again fall within 


prescribed quality control limits. 


 


If no error or laboratory procedures or sample collection and handling procedures can be found, the PBW 


Project Manager or his designee will review the results and assess whether reanalysis or resampling is 


required. 
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10.0  QUALITY ASSURANCE PROJECT REPORTS 


 


 


The results of the QA/QC audits and assessments will be reported in summary reports.  The reports will 


include an overall assessment of the performance of the field and laboratory programs based on the one-


time field audit described in this plan and on a summary of the QA/QC assessments. 


 


QAP Updated 2011.docx   15







  October 25, 2011 
  


11.0  ANALYTICAL PROCEDURES 


 


 


11.1 Field Procedures 


 


Water quality parameters (temperature, pH, Eh, dissolved oxygen, and specific conductance) will be 


measured in the field during groundwater sampling activities as described in the Field Sampling Plan.  


The minimum precision or resolution of the equipment used to measure these parameters is summarized 


below: 


Minimum Resolution for Field Equipment 


Field Measurement Instrument Resolution 


Water Level Electronic Interface Probe 0.01 feet 


Temperature Thermometer 0.1 degrees Celsius 


pH pH Meter 0.01 standard units 


Eh ORP Meter ± 10% of reading 


Dissolved Oxygen (D.O.) D.O. Meter ± 10% of reading 


Specific Conductance Conductivity Meter ± 2% of scale reading 


  


 


11.2 Laboratory Procedures and Methods 


 


The analytical laboratory used for this project must submit and adhere to a written Quality Assurance 


Plan.  At present, AnalySys, Inc. is proposed for performing the chemical analysis work during this 


groundwater investigation.  The Quality Assurance Plan from this laboratory is provided in Attachment 


A.  Other qualifying laboratories may be used depending on the project requirements approval.  The EPA 


will be notified in writing before using another laboratory. 


 


Groundwater samples will be analyzed for total and hexavalent chromium and total chromium using 


EPA-approved methods.  Total chromium will be analyzed using Method 6020 (USEPA, 1996).  


Hexavalent chromium will be analyzed using Standard Method 3500-Cr B (APHA, 1995).    
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12.0  SAMPLING PROCEDURES 


 


 


Routine sampling procedures to be used during this groundwater investigation are detailed in the Field 


Sampling Plan (see Appendix B of the Work Plan).   Briefly, the procedures are established to ensure that: 


 


1) Samples are properly collected; 


2) Samples are identified, preserved, and transported in a manner such that they are representative of 


field conditions; and  


3) Sampling results are reproducible. 


 


The types, locations, and number of samples to be collected are specified in the Groundwater 


Investigation Work Plan. 


 


QAP Updated 2011.docx   17







  October 25, 2011 
  


QAP Updated 2011.docx   18


13.0  SAMPLE CUSTODY 


 


 


After samples have been collected, they will be maintained under strict chain-of-custody procedures.  The 


procedures describing the transfer of custody of the samples from the field to the designated analytical 


laboratory are provided in the Field Sampling Plan (Appendix B of the Groundwater Investigation Work 


Plan).  
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1.0 INTRODUCTION/POLICY STATEMENT (5.4.2.2) 
 


AnalySys, Inc. (ASI) is a commercial analytical laboratory emphasizing 
the analysis of samples from environmental projects and programs for 
commercial, industrial and governmental clients. ASI is dedicated to the 
production of technically valid analytical data for our clients.  Specifically 
it is the policy of ASI and ASI’s management that: 
 
• ASI’s management be committed to good professional practices, the 


production of high quality, technically defensible environmental test 
results, and the provision of outstanding service to ASI’s customers and 
clients. 


• A Quality System shall be maintained and utilized by ASI management 
and personnel.  This Quality system shall appropriately define and 
document ASI’s policies, systems, programs, procedures and 
instructions.  This documentation and associated training will be 
utilized to familiarize all appropriate ASI personnel with ASI’s quality 
systems and policies, so that they will, where appropriate, implement 
relevant requirements in the completion of their work product. 


• Management and company personnel must be committed to compliance 
with the requirements imposed by this quality system. 


 
This Quality Manual summarizes the policies, systems, programs, 
instructions and operational procedures associated with AnalySys, Inc.’s 
laboratory facilities.  Specific protocols for all laboratory functions 
related to the production of technically valid analytical data, as specified  
by NELAP, are defined within this document and related Standard 
Operating Procedures (SOP’s).  All policies and procedures are structured 
in accordance with the NELAP standards, current as of the date of this 
document (the 2003 NELAC standard), and applicable Federal and State 
requirements, regulations, guidance, and technical standards, where 
applicable.  
 
The Quality Assurance/Quality Control Manual, ASI’s SOPs, and related 
documentation are controlled materials that describe the quality system 
for AnalySys, Inc.  All references to the NELAC standard in this plan, 
or associated SOP’s, shall be construed to mean the most current 
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published version of that standard (at the time of 
preparation/revision of this document, the 2003 NELAC standard). 
 
This manual is considered to be a confidential document by ASI and may 
not be altered in any manner by other than a duly appointed representative 
of ASI.  If the document has been provided to external users or regulators, 
it is for the exclusive purpose of reviewing ASI’s quality systems and 
shall not be used in any other way.  Neither shall it be copied or 
distributed without the express written permission of an appointed 
representative of ASI. 


 
2.0  MANAGEMENT 
 


2.1 Organization  
 


2.1.1 Responsibilities (5.4.1.1 – 5.4.1.2) 
 


AnalySys, Inc. is a Class C Corporation.  The company was 
incorporated in the State of Texas in 1988 (Charter #1093293). 
ASI’s USEPA Labcode# is TX00090.  
 
To accomplish Corporate goals as stated in the 
Introduction/Policy Statement, ASI and its employees are 
dedicated to the production of technically and legally 
defensible analytical data, meeting the requirements of the 
current NELAC standard; with adherence to approved 
analytical methods published by the USEPA, American 
Society of Testing and Materials (ASTM), American Society 
of Agronomy (ASA), and other acknowledged method sources 
for environmental and environmental related analyses.  To 
accomplish this goal ASI believes that it is necessary to 
provide technical and administrative support to ASI's clients, 
to assist in the definition of project scope for such items as 
analytical requirements, selection and specification of 
appropriate analytical methods/techniques, sampling protocols 
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and requirements, and preservation of samples prior to arrival 
at the laboratory.   
 


2.1.2 Scope (5.4.1.3 – 5.4.1.4) 
 


This Quality Assurance/Quality Control Manual, ASI’s SOPs, 
and related documentation describe the quality system for all 
AnalySys, Inc. facilities involved in environmental testing.  
Any other activities in which ASI may be involved or become 
involved are, or will be, carefully monitored to assure that 
there is no potential conflict of interest that adversely 
influences conformance with the requirements of this 
document or the integrity or independence of ASI or its 
employees with respect to its environmental activities.  
  


2.1.3 Resources (5.4.1.5) 
 


In order to achieve its goals and responsibilities, ASI must 
provide adequate resources and programs.  In order to comply 
with NELAC requirements, these resources and actions shall 
include: 
 
• Maintaining managerial, technical and support personnel 


with the authority and resources necessary to carry out their 
duties as described more fully in Section 3.1.  These 
personnel, where required, are expected to identify the 
occurrence of departures from ASI’s quality system and 
procedures.  They have the authority and mandate to initiate 
and monitor actions to prevent or minimize such departures. 
(5.4.1.5.a) 


• Defined and documented processes to ensure that ASI 
management and personnel are free from undue internal and 
external commercial, financial and other pressures and 
influences or the involvement in activities that may 
adversely affect the quality of their work or diminish 
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confidence in their competence, impartiality, judgment or 
operational integrity. (5.4.1.5.b and d) 


• Defined and documented policies and procedures to ensure 
the protection of ASI’s clients' confidential information 
(including electronic/digital information) and proprietary 
rights. (5.4.1.5.c) 


• A defined and documented organization and management 
structure; including the relationships between quality 
management, technical operations and support services. 
Documentation shall include a clear description of the lines 
of responsibility in the laboratory and procedures to assure 
that adequate supervision is maintained. (5.4.1.5.e) 


• Job Descriptions (see Section 3.2.3) that define the 
responsibilities, authority and interrelationships of all 
personnel who manage, perform or verify work affecting the 
quality of environmental tests. (5.4.1.5.f) 


• Defined and documented procedures to assure that adequate 
supervision of environmental testing staff is provided by 
qualified personnel familiar with ASI’s methods and 
procedures, the assessment of environmental test results and 
the use/purpose for such test procedures. (5.4.1.5.g) 


• The provision of senior technical management (meeting the 
requirements specified in the accreditation process) which 
has overall responsibility for the technical operations and 
sufficiency of resources needed to provide laboratory 
operations of the specified quality.  The senior technical 
management (especially the Laboratory Manager) shall 
assure, and see that it is documented, that personnel with 
appropriate educational and/or technical background 
perform all tests for which the laboratory is accredited. 
(5.4.1.5.h) 


• The appointment of personnel as quality manager (the 
Quality Manager) who, irrespective of other duties and 
responsibilities, shall have defined responsibility and 
authority for ensuring that the quality system is 
implemented and followed at all times.  The Quality 
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Manager shall have direct access to the highest level of 
management at which decisions are made on laboratory 
policy or resources.  Where staffing is limited, the Quality 
Manager may be assigned other duties (for example 
Technical Director).  (5.4.1.5.i) 


• The designation of deputies/designees with the authority act, 
within the bounds of specifically delegated authority; or 
with full authority to act in the event of the absence of such 
key personnel as Laboratory Manager and Quality Manager. 
(5.4.1.5.j) 


• Participation in proficiency testing program(s) as necessary 
to maintain accreditation and/or to meet client or regulatory 
requirements (such as DMRQA). (5.4.1.5.k) 


 
2.2 Quality System  (5.4.2.1, 5.4.2.3, 5.4.2.4 & 5.4.2.6) 
  


With the approval of this QUALITY ASSURANCE/QUALITY 
CONTROL MANUAL and associated SOP’s, ASI is establishing a 
quality system which will be implemented and maintained according 
to NELAC specifications.  These quality system components 
document ASI’s policies, systems, programs, procedures and 
instructions as necessary to assure that the company goal of 
producing technically valid analytical data for our clients.  It is the 
intent of ASI management that this documentation of the quality 
system be communicated to, understood by, and implemented by all 
pertinent and involved ASI personnel. 
 
The quality system, in meeting NELAC standards will describe and 
document the technical and administrative policies, systems, 
programs, procedures and instructions to be implemented by ASI 
personnel.  The roles and responsibilities of all personnel, and 
especially technical and quality management, with respect to 
implementation and compliance with the quality system will be 
defined and documented. 
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The quality system shall also establish and document the specifics of 
a data integrity program.  This program will: 
 
• Provide for data integrity training. 
• Provide for data integrity training and compliance documentation 


for all personnel. 
• Describe the elements of a detailed, periodic review of data 


integrity performance. 
• Provide for confidential reporting of data integrity issues and, 


where necessary, procedures for further investigation. 
 


2.3 Document Control and Record Keeping (5.4.3) 
 


2.3.1 General (5.4.3.1) 
 


It is ASI policy that records necessary to document conformity 
to regulatory requirements and the effective operation of ASI’s 
Quality System shall be kept. As a part of its quality system 
ASI maintains procedures to control all documents that are 
essential to the documentation of quality system components. 
Retained documents may represent various media, including 
hard copy, electronic, digital, analog, photographic or written 
records. 


 
2.3.2 Document Creation, Approval and Obsolescence (5.4.3.2 – 


5.4.3.3) 
 


ASI policies and procedures related to the creation, approval, 
modification and control of quality system documents such as 
this QUALITY ASSURANCE/QUALITY CONTROL 
MANUAL, Standard Operating Procedures (SOP’s), Safety 
Plans and other pertinent documents are codified in ASI SOP 
1.001 (SOP 1.001-Document Preparation and Control). 
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2.3.3 Document/Record Control and Storage (5.4.12.2.4) 
 


It is ASI policy that records required to support the 
reconstruction of sample testing activities, while a sample is 
under the control of ASI, be maintained for a minimum of five 
years, unless prior, alternate arrangements between ASI and a 
client are agreed upon for a longer retention period. Record 
access procedures and storage/retention procedures to 
implement ASI policy may be found in ASI SOP 1.001. 
 


2.4 Evaluation of Request(s) for Laboratory Service (5.4.4.1 – 5.4.4.4) 
 


It is ASI policy that specific procedures shall be utilized to evaluate 
Requests, Tenders and Contracts.  These procedures, as described 
more thoroughly in SOP 1.004, are designed to appropriately define 
the scope of a project and thus allow ASI to determine if the 
company has the capabilities and resources necessary to complete the 
project. 


 
2.4.1 Elements of Review (5.4.4.1) 
 


For each environmental project, an ASI Project Manager shall 
endeavor to obtain clear specifications from the client 
concerning the technical and administrative details of the 
project.  The specific items to be included are found in Section 
4.13 of SOP 1.004. 
 
Where sufficient and timely advance information is provided 
to ASI by the client, the ASI-PM shall consult with pertinent 
ASI operations personnel to establish that ASI has the 
capability and resources required for each testing project 
undertaken. 
 
The information developed will be assembled, by the ASI 
Project Manager, into a written summary of the testing 
requirements for the project. 
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2.4.2 Client Participation and Contact (5.4.4.2 – 5.4.4.3 – 5.4.4.4) 
 


Assuming that information is provided by the client in a timely 
manner, the ASI Project Manager will work with the client to 
develop a testing program that meets the clients needs. ASI 
may propose alternative measures, alternate test methods, or 
subcontract services for the project.  ASI and the client must 
agree to these alternate measures or develop other alternatives 
acceptable to both parties before proceeding. 
 


2.4.3 Review Records (Required Records and Record Retention) 
 


The ASI-PM shall maintain necessary documentation 
pertaining to each project. The ASI-PM shall be responsible 
for maintaining such records on a project-by-project basis.  
SOP 1.004, Section 6.0 describes the required records in 
detail. 
 


2.5 Subcontracting Analytical Testing Services (5.4.5) 
  


2.5.1 Reasons for and Limitations on Subcontracting (5.4.5.1) 
 


Subcontracting of analytical testing by ASI is typically 
performed for test methodologies, needed or requested 
(knowingly or unknowingly) by a client but not offered by 
ASI.  Such client requests may be as a part of a larger testing 
program or may be made by a client, strictly for convenience. 
 
Where such requests clearly involve environmental testing on 
environmental matrices, ASI will make every effort to place 
such testing with a laboratory accredited by NELAP for such 
testing or, failing the availability of such a laboratory a non-
accredited laboratory that meets applicable statutory and 
regulatory requirements for performing the work (where such 
a laboratory exists) will be utilized.  If the client/customer 
makes a specific request for a particular laboratory, ASI will 
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attempt to meet the customers stated needs, irrespective of 
accreditation issues.  
 
Where such requests involve test procedures that, though an 
adjunct to an environmental test program, are not generally 
considered as environmental in nature (for example physical 
tests such as porosity, vapor pressure, etc.) ASI will utilize 
established laboratories, known to perform such procedures 
irrespective of NELAP status. 
  


2.5.2 Responsibility and Client Notice (5.4.5.2 – 5.4.5.3) 
 


In cases where subcontracting of testing services is required 
(environmental or otherwise), a written client notification and 
release must be completed and signed by the client or the 
client’s representative prior to release of sample material to 
subcontractors for testing.  This documentation, prepared and 
agreed to, if possible, before receipt of such samples, identifies 
the client, the specific test work to be subcontracted and other 
pertinent information 
 
For subcontracted environmental testing services, ASI accepts 
responsibility to the client for the adequacy of the 
subcontracted work, unless the client is responsible for 
specifying the subcontractor or the client specifically releases 
ASI from any associated responsibility or liability. 
 


2.5.3 Subcontractor Assessment (5.4.5.4) 
 


Qualifying information for each subcontractor utilized by ASI 
will be maintained.  This information is described in ASI SOP 
1.003 (SOP 1.003 - Qualification and Use of Subcontract 
Laboratories) 
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2.5.4 Subcontract Services Documentation (Required Records and 
Record Retention) 


 
• Copies of written client notification and release statements, 


signed by the client or the client’s representative, are 
maintained by the Customer Service Department and/or 
attached to ASI’s copies of relevant test reports. 


• Files for each subcontractor utilized by ASI, with associated 
information as specified in §2.5.3 above and SOP 1.003, 
will be maintained by ASI’s Customer Service Department. 


 
2.6 Purchasing Services and Supplies 
 


It is ASI policy that purchased supplies and services that affect, or may 
affect, environmental testing shall be of known quality and verified prior 
to use.  The specific procedures which implement this policy are 
described in detail in SOP 1.002. 
 
2.6.1 Services and Supplies Covered (5.4.6.1) 
 


All services and supplies which affect or may affect the 
quality of environmental testing are subject to this policy. 
 


2.6.2 Tracking and Storage of Relevant Supplies (5.4.6.1 –  
           5.4.6.2 – 5.4.6.4 ) 
 


Procedures for tracking of consumables (ex. standards) with 
defined shelf life (expiration dates) and storage procedures for 
consumables from volatile standards to digestion acids to 
protective gloves are described in SOP 1.002. 
 


2.6.3 Acceptance Procedure (5.4.6.2 – 5.4.6.4) 
 


The procedures describing how services and supplies are 
evaluated and approved for use are described in SOP 1.002. 
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2.6.4 Documentation (Required Records and Record Retention) 
 


Records necessary to document compliance with ASI’s 
purchasing procedures shall be kept. Records concerning 
vendor and consumable suitability evaluation and to document 
that purchased materials meet specifications are maintained. 
 


2.7 Client Assistance and Complaint Resolution 
 


2.7.1 Client Services (5.4.7) 
 


It is ASI policy that all clients and representatives of clients be 
treated in a professional manner and that confidentiallity be 
maintained as directed by each client.   
 
ASI personnel are responsible for working with all clients, 
especially via the SOP 1.004, to clarify the client’s needs.  ASI 
personnel, primarily ASI Project Managers, work with all 
clients to assist them in monitoring the status of projects. 
 
It is ASI policy that information and reports concerning all 
clients shall only be released to the client (individual and/or 
company) and those specifically designated by the client. 
 


2.7.2 Client Complaints (5.4.8) 
 


It is ASI policy that complaints and concerns raised by ASI’s 
clients and other relevant parties shall be treated in a serious 
manner.  Where such complaints can be handled on an 
immediate basis, it is ASI policy that everything reasonable 
will be done to attempt to remedy the identified problem.  
Where complaints or concerns are indicative of a more 
pervasive or endemic problem, the issues involved shall be 
referred to ASI’s Corrective Action or Preventive Action 
procedures.  It is the responsibility of those ASI personnel 
dealing directly with clients (primarily the Project Manager,  
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Laboratory Manager, and Technical Director) that they timely 
refer issues to the Quality Manager for corrective and/or 
preventive action and notify the President of the issues 
involved.  
 


2.7.3 Nonconforming Work Policy (5.4.9) 
 


It is the policy of ASI that if any aspect of ASI’s work,  
actions in the performance of environmental testing, or results 
emanating from such testing do not conform with established 
ASI policies or procedures (for whatever reason), to the 
NELAC standard, or to alternative requirements and measures 
that have been requested (or necessitated) by and agreed to by 
ASI’s client(s), that the following procedures shall be 
followed: 
 
2.7.3.1 Such actions and or activities, when contemplated in 


advance as necessary measures to meet the needs of 
the client, must immediately be brought to the attention 
of the appropriate senior manager as follows: 


 
a. Laboratory Manager and/or Technical Director for 


all technical issues directly related to the 
performance of test procedures. 


b. Laboratory Manager for issues indirectly related to 
testing such as, support facility problems, sample 
control concerns, etc. 


c. ASI President for issues related to administrative 
matters, such as, purchasing or client interface 
issues. 


d. Quality Manager for issues related to QC system 
requirements, documentation, etc., or any issues that 
do not clearly fit another category. 


 
If non-conforming actions have already occurred, the 
Quality Manager must be notified immediately. The 
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Quality Manager is responsible for assessing the need 
to involve other management personnel to respond to 
any issues. 
 


2.7.3.2 The designated manager, once notified, shall 
immediately: 


 
a. Evaluate the significance of the non-conformance, 


taking into consideration such factors as: 
 


• the severity of non-conformance found; 
• the volume of samples potentially impacted; 
• the potential for impact (and the associated level 


of such impact) upon test results; and 
• the possible necessity for non-conformance to 


achieve the client’s stated needs and 
requirements. 


 
b.  Based on their evaluation,  define necessary 
     corrective actions.  These corrective actions may  
     include: 
 


• stopping the work process where the non-
conformance has been identified or is anticipated; 


• while maintaining strict compliance with the 
NELAC standard, evaluate modification of the 
affected SOP to allow additional latitude or to 
encompass previously unanticipated conditions; 


• evaluation of alternatives that may allow 
completion of the testing while meeting current 
policies and procedures (ex. change of method) or 
that will minimize the impact on test data 
produced; 


• completion of the affected work under conditions 
that do not comply with established procedures 
and policies. 
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All managers identified in Sec.2.7.3.1 have the 
express authority to “stop work”. 
 


2.7.3.3 Where alternative procedures can be utilized or 
modifications of the procedure or policy consistent 
with the NELAC standard can be made, a potential 
non-conformance can be brought into compliance.   


 
Where the non-conformance has already occurred, the 
work product must be annotated to document: 
 
• the specific reasons for the non-conformance; 
• whether modification of the procedure or policy 


involved is determined to be acceptable and would 
have cured the issue; 


•  whether any test data was or may be impacted. 
 
The client(s) of all potentially affected samples shall be 
notified in a manner consistent with Section 3.9.2 of 
this manual.  Clients shall also be notified immediately 
if the designated manager determines that such notice 
may be time sensitive to the client, or that additional 
sample(s) or information from the client may be 
necessary to improve the quality of the test data to be 
delivered. 
 


2.7.3.4 The designated manager shall be responsible for 
developing and implementing corrective measures.  If 
the designated manager put in place a “stop work” 
order as a part of the corrective action, said manager 
shall authorize resumption of work only when satisfied 
that implementation of corrective measures have 
returned the affected process(s) to compliance. 
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2.7.3.5 The ASI President shall be notified immediately if it is 
determined that a non-compliance event may have 
impacted data quality.  


 
2.7.4 Documentation (Required Records and Record Retention) 
 


All documentation collected and developed as a function of a 
non-conformance incident shall be retained by the designated 
manager until such time as it is determined that all processes 
have been returned to compliance with ASI procedures and 
policies.  After compliance has been restored all records, 
including specifically documentation of client notification and 
corrective action documents, shall be collected and retained by 
the Quality Manager. 
 


2.8 Corrective Action Procedures (5.4.10) 
 


2.8.1 General (5.4.10.1 – 5.4.10.6) 
 


Any ASI employee may initiate a corrective action. ASI 
policies and procedures for the identification of need, 
initiation, processing, and completion of Corrective Action 
investigations and responses in response to quality system 
nonconformance are specified in ASI SOP 6.002 – Corrective 
Actions. 
 


2.8.2 Documentation (Required Records and Record Retention) 
 


As specified in SOP 6.002, the documentation requirements of 
SOP 6.002 are to maintain files as necessary, to document the 
initiation of, status of, and completion of Corrective Action 
programs.  These files shall include copies of completed or  
in-progress Corrective Action Report Forms, as well as, any 
supporting documentation associated with each CAR. 
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2.9 Preventive Action Policy (5.4.11)  
 


2.9.1 General (5.4.11.1 - 5.4.11.2) 
 


ASI is committed to identifying and correcting potential 
problems before issues develop; improving ASI systems and 
policies rather than responding to problems, complaints or 
crises after the fact.  ASI policies and procedures to 
accomplish this are specified in ASI SOP 6.003 – Preventive 
Actions. 
 


2.9.2 Documentation (Required Records and Record Retention) 
 


The Quality Manager shall maintain files as required to 
document Preventive Action Assessments, including an 
original description/statement, documents developed in 
completing the assessment, and a statement of the final 
outcome, decisions, recommendations, and efficacy of 
implemented changes. 
 


2.10 Internal Audits (5.4.13 & 5.4.15)  
 


2.10.1 Internal Audits (5.4.13.1 – 5.4.13.4 and 5.4.15) 
 


It is the policy of ASI that internal laboratory and 
administrative activities associated with the ASI 
environmental quality system will be subjected to scheduled 
internal audits on a periodic, annual basis.  In performing 
these audits, ASI’s audit team(s) will insure that a review of 
each area, and/or function, is made for any evidence of 
inappropriate actions or vulnerabilities to data integrity or 
ethics issues.  These audits will be conducted in a manner 
designed to monitor the performance of each department and 
assure that each department continues to operate in 
compliance with pertinent quality system policies and 
procedures. As a result of such audits, reports that describe 
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the level of compliance with ASI policies and procedures, and 
if necessary, identifying and referring potential issues and 
non-conformances to be addressed in Corrective Actions 
(SOP 6.002) or Preventive Actions (SOP 6.003) will be 
prepared. 
 


2.10.2 Documentation (Required Records and Record Retention) 
 


The Quality Manager will maintain files for each Internal 
Audit.  These files will contain all documentation relevant to 
the audit, including at least: 
 
• The completed Audit report described above. 
• Copies of all Corrective Actions and Preventive Actions 


initiated as a consequence of the audit. 
• Meeting notes and attendance for audit team meetings. 
• Documentation of completion of Corrective and 


Preventive Actions initiated as a consequence of the audit. 
 


2.11 Management Reviews (5.4.14)  
 


2.11.1 Management Review (5.4.14.1) 
 


It is the policy of ASI that a formal Management Review to 
assess the continuing suitability, adequacy and effectiveness 
of ASI’s quality system and environmental testing activities 
must be conducted on a regular schedule.  In the first quarter 
of each calendar year, ASI senior management consisting of 
at least the President, the Laboratory Manager, the Research 
Director, the Quality Manager and the Technical Director will 
meet to assess the suitability and effectiveness of ASI’s 
Quality System to meet client needs, and comply with 
NELAC standards and other pertinent certifying authority 
requirements.  More frequent reviews may be completed if 
warranted.   
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2.11.2 Areas of Review (5.4.14.1) 
 


The following documentation of the performance of ASI, 
since the last Management Review meeting, shall be 
prepared. These reports and compendiums will provide a 
starting point for the Management Review process.  However, 
other areas of discussion shall be covered based on the 
perceived needs of the company by the management team. 
 
1. An assessment of the suitability of ASI’s policies and 


procedures to effectively meet client needs and certifying 
standards. (5.4.14.1.a & j)  


2. The status of all recommendations and actions that arose 
during previous Management Reviews. (5.4.14.2) 


3. A compendium of the status of Corrective Actions, 
Preventive Actions and Internal Audit results. (5.4.14.1.c 
& d) 


4. A summary of the results of interlaboratory proficiency 
studies (WP, WS, DMR, etc) and internal “blind” sample 
QC testing. (5.4.14.1.f) 


5. A summary of any assessment(s) by external bodies 
(external audits). (5.4.14.1.e) 


6. A summary of the “status of the Quality System”, a 
concise evaluation of the overall level of compliance by 
ASI with the Quality System 


7. A summary of changes to the analytical workload, volume 
or types of samples. (5.4.14.1.g) 


8. A discussion of client feedback and complaints received 
since the last management meeting and the action(s) taken 
to address such issues.  (5.4.14.1.h & i) 


9. A discussion of ASI resources and the adequacy of such 
resources to meet client needs and maintain or improve 
compliance with quality systems. (5.4.14.1.j) 
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2.11.3 Actionable Findings (5.4.14.2) 
 


Based on the managerial and supervisory reports prepared for 
the meeting, and meeting discussions, the management team 
shall, where necessary, make specific and/or non-specific 
recommendations for changes to the ASI Quality System. 
 


2.11.4 Documentation (Required Records and Record Retention) 
(5.4.14.2) 


 
The Quality Manager is responsible for maintaining records 
and files documenting the Management Review process and 
the actions taken to implement management 
recommendations.   
 


2.12 Ethical Operation and Data Integrity (5.4.2.6)  
 


2.12.1 Ethics and Data Integrity 
  


ASI is committed to assuring that company functions be 
performed in an ethical manner, maintaining an ethical 
environment, and encouraging ethical behavior by all ASI 
employees.  This commitment extends to all company 
functions with specific emphasis on ensuring the integrity of 
environmental testing and the results and information 
supplied by ASI to its clients.  


 
2.12.2 Elements of Ethics and Data Integrity Program (5.4.2.6 and 


5.4.2.6.2) 
 


ASI’s Ethics and Data Integrity Program consists of a Code of 
Ethics (Appendix B) and ASI SOP# 1.005 - Data Integrity 
Procedures.  This SOP describes the elements of the Data 
Integrity Program and training in data integrity issues.  The 
SOP also includes ASI’s “Ethics and Data Integrity Policy 
Acceptance Statement”, which shall be completed by each 
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ASI employee.  This document, to be retained in each 
employee’s training file, indicates they have “read and 
understand” and received training in ASI’s policies with 
respect to ethical operation and data integrity as it affects their 
job functions. 
 
Data integrity and ethics issues are an important part of all 
internal audits (SOP 6.004).  Where issues with data integrity 
are raised as a result of audit activities, it is ASI policy to 
require timely notification of ASI management if further or 
more detailed investigation is deemed necessary. They are 
also a specific item to be addressed as a part of annual 
Management Review where the need for modification, or 
enhancement, of company policies in this area are part of the 
review. 
 


2.12.3 Confidential Reporting of Data Integrity Issues (5.4.2.6.1) 
 


ASI SOP 1.005 specifically provides procedures for the 
confidential reporting of suspected data integrity or ethics 
issues.  These policies are intended to foster an environment 
that allows all employees to privately address ethics and data 
integrity issues in a comfortable manner. 


 
2.12.4 Records (Required Records, Record Retention and 


Confidentiality) 
 


For each employee, a dated and signed copy of the current 
“Ethics and Data Integrity Policy Acceptance Statement” will 
be maintained by the Quality Manager in the employee’s 
DOC/QC/Training file.  Records of any communication from 
employees to management concerning data integrity or ethics 
issues will be maintained in confidential file(s) under the 
control of the Human Resources Manager and will include 
documentation that appropriate ASI manager(s) have been 
made aware of the concern. 
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3.0 Laboratory Technical Program 


3.1 Personnel (5.5.2)  
 


3.1.1 Staff Education, Experience & Skills (4.1.1.1 & 5.5.2.1 – 
5.5.2.3) 


 
ASI focuses on selecting competent, qualified individuals to 
join our laboratory staff.  It is the policy of ASI that managers 
and staff personnel responsible for the operation of equipment 
and performance of environmental testing, the evaluation and 
review of resulting test results, and the release of data to 
ASI’s clients be competent in the performance of those 
environmental testing program elements for which they are 
responsible. The qualifications, of applicants under the 
consideration for employment, are evaluated based on a 
combination of factors including education, training, 
experience, a management assessment and demonstrated 
capacity to perform.  The ASI organization chart is attached 
as Appendix C to this document. 
 
The Technical Director and Quality Manager are key 
Management positions within the ASI organization.  It is ASI 
policy is to appoint deputies for both positions in order to 
assure continuity of operation in the event of an extended 
absence of either individual. 
  
• The Deputy for the Technical Director is the Assistant 


Technical Director or Research Director.  If the Technical 
Director is absent for a period of time exceeding 15 
consecutive calendar days, the designated Deputy shall 
temporarily assume the responsibilities of the Technical 
Director. If the absence of the Technical Director exceeds 
65 consecutive calendar days, the primary Accrediting 
Authority shall be notified in writing. 
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• The Deputy for the Quality Manager is the Technical 
Director.  If the Quality Manager is absent for a period of 
time exceeding 15 consecutive calendar days, the 
designated Deputy shall temporarily assume the 
responsibilities of the Quality Manager.   


 
3.1.2 Staff Responsibilities (5.5.2.1) 
 


All ASI personnel are responsible for understanding and 
complying with ASI standard operating procedures, test 
methods and policies that pertain to their function within ASI.  
Analytical staff members are responsible for the quality of the 
testing they perform and the data they submit.  It is ASI 
policy that employees are responsible for seeking 
authorization anytime the production of their data deviates 
from established ASI procedures and policies. All ASI 
personnel are responsible for understanding and conforming 
with ASI policies pertaining to data integrity and ethical 
business practices. Analytical staff members undergoing 
training in specific tasks/methods are required to work under 
close supervision until such time as training is completed. The 
Analyst must complete all necessary demonstration of 
capability documentation prior to performing job function. 


 
3.1.3 Management Responsibilities (5.5.2.1 & 5.5.2.6.d) 
 


ASI Management is responsible for assuring that the 
laboratory is sufficiently staffed with competent, qualified 
personnel trained to meet the demands of ASI’s analytical 
testing workload and that sufficient management personnel 
are available to supervise ASI’s employees.  In addition, key 
personnel (the Technical Director, the Quality Supervisor and 
the Laboratory Manager in particular) are specifically 
empowered and granted the authority to appropriately meet 
the requirements of their job functions.  This includes the 
authority to suspend operation of specific analytical testing or 
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the entire laboratory if such action is required to assure the 
production of environmental testing in compliance with 
NELAC standards. 
 
ASI personnel may be fulltime ASI employees or contractors.  
Should contract employees be utilized in the production of 
environmental test data, ASI will manage such personnel in a 
manner which fosters compliance with the ASI quality system 
and require them to acknowledge a mandate to work within 
the ASI quality system. 
 


3.1.4 Staff Training Program (5.5.2.6 – 5.5.2.7) 
  


It is ASI policy to provide for staff training that: 
 
• assures that new personnel are appropriately and 


completely trained with respect to procedures and policies 
pertinent to their day-to-day activities; 


• assures that personnel changing position and/or adding new 
responsibilities have additional training on ASI procedures 
and policies as necessary to meet the requirements of the 
new responsibilities. 


• on an on-going basis provide additional training that better 
equips company personnel to meet the responsibilities and 
duties required of them in the performance of their job, 
including specifically ethics and data integrity training up-
dates. 


 
ASI’s job training program is described in more detail in SOP 
1.006 Staff Training. ASI’s data integrity training procedures 
are described in ASI SOP 1.005, section 6. 
 


3.1.5 Job/Position Descriptions, Personnel Records and Position 
Authorizations (5.5.2.2 - 5.5.2.4 – 5.5.2.5 – 5.2.2.6)  
ASI maintains job descriptions for all positions involved in 
the production of environmental test data, including testing, 
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review and verification, management and associated 
administrative functions.  These job descriptions contain: 
 
• A discussion of the qualifications, experience and skill-set 


(including where appropriate basic laboratory skills) 
required for each position. 


• A discussion of the specific duties and responsibilities 
each position entails. 


• The duties associated with each job-position tacitly vest 
those filling the position with authorization to perform 
those functions necessary to the successful performance of 
those duties.  Such actions as the operation of certain 
equipment, the review and issuance of test data and 
reports, the interpretation of data, the provision of 
technical opinions, etc. may be included in such tacit 
authorizations. Job descriptions will describe examples of 
“tacit authorizations” where they can be identified.  In 
addition, specific authorizations shall also be identified, 
where appropriate, for each Job description.   


• A description of the management and supervisory lines of 
responsibility and authority pertaining to each position. 


 
These job descriptions are maintained by the Human 
Resources Department with the assistance of the Technical 
Director.  The personnel records for each employee relevant 
to qualifications, training, skills, experience, and quality 
system specific items such as DOC’s and other specialized 
training are maintained by the Quality Manager. 
 


3.1.6 Documentation (Required Records and Record Retention) 
 


Acknowledgement by contract personnel involved in the 
production of environmental test data that they are aware of 
and will work within the policies and procedures of ASI’s 
quality system shall be maintained by the Human Resources 
Department.  Job descriptions are maintained by the Human 
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Resources Department.  Records pertaining to qualifications, 
training, skills and experience and quality system specific 
items such as DOC’s and other specialized training are 
maintained by the Quality Manager in each employee’s 
DOC/QC/Training file or general company Training files as 
describe in SOP 1.006. 
 


3.2 Facilitation, Utilities and Environmental Conditions  
 


3.2.1 Facilitation Standard (5.5.3.1 – 5.5.3.6) 
 


It is ASI policy to provide Laboratory accommodations; test 
areas, energy sources, lighting, heating and ventilation, etc. 
adequate to facilitate the proper performance of 
environmental testing activities.  The environment in which 
such activities are undertaken shall be of sufficient quality, 
capacity and variety to assure that facilitation issues do not 
pose a threat to invalidate environmental testing results or 
adversely affect the required accuracy of measurement 
systems. 


 
3.2.2 Monitoring and Control (5.5.3.2 & 5.5.4.7.2.c)  
 


Environmental conditions, as described above, will when 
determined to have a potential to affect environmental testing 
results or measurement system accuracy, be monitored to 
identify situations where negative impacts on data quality 
could occur; and controlled, to the extent possible, to reduce 
or eliminate such events from occurring.  Environmental 
conditions to be monitored and, if necessary and possible 
controlled, include temperatures, humidity, electrical power 
conditions, etc..  In specific cases, where monitoring or 
control of environmental conditions is specified in a test 
method or by regulation, the laboratory shall adhere to such 
requirements and document compliance, as specified in the 
ASI SOP for that test/method.  When it is determined that 
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environmental conditions may jeopardize environmental test 
results, relevant testing may be discontinued until 
environmental conditions are stabilized to the point that there 
is no detrimental effect upon the systems in question.  
Environmental conditions of facilities housing ASI’s LIMS 
system computers are controlled to protect against digital data 
loss.  ASI’s environmental conditions monitoring is further 
described in SOP 1.007 (Facility Environmental Monitoring 
& Support Equipment Use Verification). 
  


3.2.3 Building Controls (5.5.3.3)  
 


It is ASI policy to take measures as deemed necessary to 
reduce or eliminate if possible facility incompatibilities that 
may impact the performance of test methods or lead to the 
potential for cross contamination. Major areas of concern are 
the possible cross contamination of volatile organics testing 
and prep areas from the solvents and samples used in semi-
volatile organics labs and the separation of metals prep areas 
for water from high dust loads. ASI has taken a number of 
steps to address these concerns.  The best example is the steps 
taken to separate volatile areas.  ASI’s volatiles lab is on a 
separate air handling system from other portions of the lab.  It 
is also physically separated by floor to roof demising walls, 
and the door to the lab is “self-closing” to reduce air inflow to 
the lab.  Finally it is located as far as possible, within the 
building, from the semi-volatile areas. 
 


3.2.4 Access Control (5.5.3.4) 
 


Access to and use of all areas where there is a possibility of 
affecting environmental testing shall be defined and 
controlled.  ASI requires that all visitors (not ASI employees 
or contractors) must sign in at the front desk and be escorted 
by laboratory personnel, in order to access other areas of the 
laboratory.  Access to the ASI laboratory building is 
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controlled by either electronic locks integrated into an 
electronic access monitoring system that automatically locks 
normal access doors during non-business hours or a manual 
locking system that is maintained in a “normal-locked” 
condition at all times. All doors have automatic closures, 
which lock when closed, except the two main entrances, 
which are electronically locked at the end of the business day.  
ASI maintains a contract for building security monitoring 
services.  The alarm/access code and key-cards are distributed 
to all employees.  
 
In addition, some internal areas such as the “central 
computer” facilities area are considered controlled access 
areas and are equipped with separate door locks. 
 


3.2.5 Housekeeping (5.5.3.5) 
 


It is ASI policy to maintain clean work areas.  Maintenance of 
a clean working environment shows pride in what ASI does, 
reduces potential cross contamination problems, and provides 
for a safer work environment.  ASI provides regular cleaning 
for common access areas of the laboratory facilities.  In 
addition, all laboratory personnel are strongly encouraged to 
maintain cleanliness in their work area. 
 


3.2.6 Documentation (Required Records and Record Retention) 
 


The ASI “Visitor Register” is maintained at the front desk and 
documents visitors to ASI.  When the current “Visitor log” is 
full, a new log is initiated and the old log book is retained by 
the Quality Manager for a period of at least one year. 
 
Environmental condition monitoring (temperatures, etc.) is 
documented as specified in SOP 1.007.  The controlled 
documents used are maintained as specified in the SOP.  
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Long-term storage of completed logs, forms, and documents 
is the responsibility of the Quality Manager. 
 


3.3 Environmental Test Methods and Method Verification  
 


3.3.1 Environmental Testing (5.5.4.1 & 5.5.4.1.1) 
 


It is ASI policy to use appropriate methods and procedures 
(Standard Operating Procedures or SOP’s) to perform 
environmental testing activities under our control.  Procedures 
shall be in-place to describe: 
 
• the operation of all laboratory areas and functions,  
• the use and operation of equipment and instrumentation,  
• the handling and preparation of samples,  
• the interpretation and assessment of QC data related to 


environmental testing performed by ASI for our clients. 
    
These SOP’s will be: 
 
• monitored to assure they are current and representative of 


actual laboratory operation and NELAC requirements, 
• organized into a Standard Operating Procedure 


Compendium that is accessible to all ASI personnel, 
• clearly defined in terms of the effective date of each SOP, 


the revision number of the SOP and signed by relevant 
approving managers. 


 
Significant deviation from laboratory SOP’s will not be 
allowed without safeguards to assure that such deviations are 
technically justified, authorized by appropriate managers, and 
documented internally and to the client. 
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3.3.2 Laboratory Test Methods Manual (5.5.4.1.2) 
 


As stated above, ASI will maintain a compendium of all 
SOP’s.  SOP’s will be organized into several types (for 
example 1.000 series for administrative procedures and 4.000 
series for laboratory test procedures).  The section of this 
overall compendium containing the 4.000 series SOP’s will 
constitute ASI’s Laboratory Methods Manual. 
 


3.3.3 Test Method SOP Format (5.5.4.1.2) 
 


To be complete, a test method SOP must contain or reference 
information to: 
 
• Identify the test method-by-method number reference; 
• Indicate applicable matrices for the procedure; 
• Specify the detection and/or quantitation limits the method 


is capable of achieving as well as other method 
performance criteria; 


• Summarize the method including its scope and application 
and typical interferences that may be observed; 


• Define terms utilized in the method SOP; 
• Describe the equipment, supplies, reagents, standards, etc. 


necessary to perform the testing; 
• Describe associated sample control requirements such as 


sample preservation, sample containers, shipment and 
storage requirements; 


• Describe in detail the test procedure including calibration 
and standardization, sample preparation, data reduction 
calculations (including where appropriate tables, diagrams 
and figures) and data reporting requirements; 


• Describe associated quality control (QC) measures and 
quality control samples including assessment of QC 
acceptance criteria guidelines, corrective actions for out-
of-control situations and contingencies for handling such 
situations; and 
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• Discuss waste minimization and management, waste 
disposal, and safety factors; 


• Identify unique recordkeeping or documentation 
requirements imposed within the SOP. 


 
3.3.4 Administrative SOP Format 
 


Administrative SOP’s should include or reference information 
to: 
 
• Describe the scope and purpose of the SOP; 
• Define any special terms utilized; 
• Provide details on implementation of the procedures; 
• Provide a summary of the SOP; and 
• Identify recordkeeping or documentation requirements 


required by implementation of the procedure(s) described. 
 


3.3.5 Method Selection for Testing (5.5.4.2) 
 


It is ASI policy to select environmental test methods based on 
client specifications, method capabilities, project needs and 
other project specific criteria, where appropriate.  Whenever 
possible, it is ASI policy to use approved analytical methods 
published by such entities as the USEPA, American Society 
of Testing and Materials (ASTM), American Society of 
Agronomy (ASA), and other acknowledged method sources 
for environmental testing.  Where meeting all of the above 
criteria cannot be achieved without internal conflicts, ASI 
will discuss with the client alternative methodologies that 
may better serve the clients needs. 
 


3.3.6 Method Demonstration of Capability (DOC) (5.5.4.2.2 & 
5.5.2.6] 


 
3.3.6.1 ASI requirements for the completion of an initial 


DOC as well as ASI requirements for repeating a 
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DOC are specified in ASI SOP 6.001 (especially 
Sections 1.0 and 4.0). 


 
3.3.6.2 The required elements and procedures necessary to 


complete a DOC are specified in ASI SOP 6.001 
Section 4.0. 


 
3.3.6.3 ASI’s policy and procedures relative to repeating 


and/or updating DOC’s is specified in ASI SOP 6.001 
(especially Section 4.0) 


 
3.3.6.4 The documentation requirements for DOC’s are 


specified in ASI SOP 6.001 (especially Section 8.0) 
  


3.3.7 Laboratory Developed and Non-Standard Methods (5.5.4.3 – 
5.5.4.5) 


 
ASI Laboratory utilizes established, validated analytical test 
methods for all environmental testing.  Should the needs of a 
particular client require the need to develop non-standard 
environmental test method(s), ASI will work with the client to 
establish the intended purpose, method development, 
validation and documentation required to meet the client’s 
needs and the requirements of ASI (consistent with NELAP) 
to perform and report such testing. 
 


3.3.8 Control of Data (5.5.4.7)  
 


3.3.8.1 SOP(s) for Data Handling, Review and Evaluation 
(5.5.4.7.1) 


 
ASI maintains a series of SOP’s that describe the 
procedures in-place for data handling, review, and 
data evaluation.  These SOP’s (6.000 series SOP’s) 
describe ASI’s procedures for handling data (both 
manually observed and computer/instrument 
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generated), completing necessary calculations and 
data manipulations necessary to prepare the data for 
ASI’s Laboratory Information System and the 
procedures for review of data at all levels from 
technician to releasing authority. 
 


3.3.8.2 Validation of ASI Computer Applications 
(5.5.4.7.2.a) 


 
ASI uses a number of computer aids in the capture, 
calculation and reporting of analytical observations.  
These include the ASI proprietary Laboratory 
Information Management System (LIM), a database 
application using the 4th Dimension Database 
environment, calculation spreadsheets prepared using 
the Excel program and other applications prepared 
using the commercial Excel and 4th Dimension 
applications.  ASI’s LIM has been in use in its current 
form for more than seven years.  The LIM system 
does not perform calculations on environmental data 
in terms of calculation of final results from raw 
instrument readings or test observations.  The LIM 
system serves a scheduling, tracking and reporting 
function.  The LIM system was thoroughly tested 
during its development.  Known “challenge tests” 
were repeatedly and consistently used to assure that 
the LIM performed correctly and as expected.  Based 
on the development procedures used and the 
historical functioning of the system, the ASI-LIM 
system has been thoroughly validated to correctly 
perform the functions it is intended to provide. A 
“validation statement” and certification for use, as 
described in SOP 1.011, shall be maintained for the 
ASI LIM system and any other internally developed 
database applications. 
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A number of calculation templates are used by ASI’s 
technicians to correctly, consistently, and repetitively 
calculate test results. Analyst observations and 
readings (as opposed to digital instrumental output) 
are used as the raw input for the calculations. The 
output from each template is a set of “preformatted” 
flat-file data lines used to update the template results 
to ASI’s LIM system, eliminating further manual 
intervention. When originally developed, these 
templates were repetitively challenged using data that 
had been “hand calculated” to assure that template 
output was correct and reflected the appropriate 
calculation procedures.  These templates have been in 
use for more than 15 years without incident in terms 
of calculation errors.  The original development 
process and this extensive history of operation 
represent validation of these calculation aids.  A 
“validation statement” and certification for use, as 
described in SOP 1.011, shall be maintained for all 
such calculation template (application). 
 
New programs and applications, developed by ASI, to 
manage data calculations are subject to validation 
pursuant to ASI-SOP 1.011.  Included in the 
validation process are all major modification to the 
LIM system with the potential to impact 
environmental accuracy. 
 


3.3.8.3 Digital Data Protection (5.5.4.7.2.b – 5.5.4.7.2.d) 
 


It is ASI policy to provide for secure digital data 
storage of those elements of the data collection 
process necessary to verify the environmental testing 
process.  ASI-SOP 1.008 Digital Data Security. 
describes the procedures necessary to implement this 
policy. 
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3.3.8.4 Documentation (Required Records and Record 
Retention) 


 
The Quality Manager shall maintain file(s) to 
document the validation of electronic calculation aids 
prepared pursuant to SOP 1.011.  In this same file the 
Quality Manager shall keep “Validation Statements” 
by the original developer of both the LIM system and 
the “calculation templates” that describe how they 
were  prepared and validated.  These “Validation 
Statements”, describing the methodology originally 
used to verify computer calculation aids and LIM 
system calculations and operations shall also describe 
the outcome of such testing and certify that all such 
calculation and operations are correct, appropriate 
and repeatable.  These statements shall represent the 
validation documentation for these digital resources.  


3.4 Equipment  
 


3.4.1 Equipment Suitability (5.5.5.1 – 5.5.5.4 – 5.5.5.12) 
  


It is ASI policy to provide to all ASI Laboratory functions the 
analytical testing equipment (and where relevant associated 
software) required for the correct performance of the 
environmental analytical system from sample receiving to 
sample prep to analysis and reporting. A master list of ASI 
equipment is maintained by the Quality Manager, in 
conjunction with the Facilities Supervisor, to document the 
sufficiency of  analytical equipment.  Equipment is deemed 
appropriate and sufficient if it is capable of achieving the 
accuracy required by the method(s) for which it is used and it 
meets, where applicable, specifications described in the 
relevant environmental method(s). 
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3.4.2 Support Equipment Requirements (5.5.5.2.1) 
 


Support equipment consists of those devices that can impact 
the quality of environmental test data, though not the actual 
test instrumentation.  Such equipment as balances, ovens, 
thermometers, temperature control devices, and volume 
dispensing and measuring equipment (pipettors, volumetric 
flasks, etc) is typical of this category.  This category also 
includes such items as automated sample prep devices.  It is 
ASI policy that the support equipment used by ASI analysts 
and technicians be of appropriate quality and type for its 
intended use.  Support equipment shall be maintained in 
proper working order and calibrated, when appropriate, to 
verify correct operation over its intended range.  ASI SOP 
1.007 (Facility Environmental Monitoring & Support 
Equipment Use Verification) discusses the specific procedures 
and requirements, including frequency of calibration and 
documentation, for support equipment. 
 


3.4.3 Instrument Calibration (5.5.5.2.2) 
 


ASI requirements for instrument calibration, both initial and 
continuing, are provided in method SOP’s (the ASI Method 
Manual as referenced in §3.3.2 of this document) for each 
method.  It is ASI policy that instrument calibration 
procedures be consistent with the underlying test method 
referenced or, if pertinent, any applicable regulation. 
   


3.4.4 Equipment Operation & Maintenance  (5.5.5.3  & 5.5.5.5 - 
5.5.5.9) 


   
It is ASI policy that analytical and support equipment be 
properly maintained and operated only by authorized ASI 
personnel or service technicians authorized by ASI to work on 
the equipment.  ASI retains, and makes available to 
appropriate ASI personnel, relevant operating instructions and 
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manuals for all equipment.  Maintenance information, where 
supplied by the manufacturer, is maintained by ASI’s 
Facilities Supervisor as described in SOP 1.009. 
 
All major analytical instrumentation and equipment (including 
associated software) is provided with a unique ASI code 
number.  Support equipment requiring calibration or 
monitoring (such as ovens, pipettors, scales and balances, etc) 
is also given a unique ASI code number.  ASI documents the 
maintenance and monitoring (cleaning and inspections as 
required)  of major items of equipment used for environmental 
testing in accordance with ASI SOP 1.011.   
 
When equipment problems are suspected from such things as 
overload conditions, suspect result generation, etc. it is ASI 
procedure to remove the suspect instrumentation or equipment 
from routine data production until such time as necessary 
corrections, repairs or alterations have been completed and the 
equipment has been shown to be performing correctly and has 
been certified for use by the Facilities Supervisor.  
 


3.4.5 Documentation (Required Records and Record Retention) 
 


• The Quality Manager with the assistance of the Facilities 
Supervisor maintains a comprehensive list of ASI 
equipment. 


• The Quality Manager maintains the support equipment 
calibration documentation required in SOP 1.007. 


• The Facilities Supervisor and Quality Manager maintain 
maintenance and service records for all major items of 
analytical equipment as required by SOP 1.011. 


 
3.5 Measurement Traceability 
 


3.5.1 Reference Materials and Standards (5.5.6.1 – 5.5.6.3) 
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It is ASI policy that all equipment used for environmental testing that 
may have a significant and measurable effect on the accuracy or 
validity of environmental testing be checked or calibrated to indicate 
it is operating properly.  Procedures to implement this policy are 
contained in SOP 1.007 (Facility Environmental Monitoring & 
Support Equipment Use Verification).  The pertinent portions of SOP 
1.007 (§7.0 - Calibration and Certification of Measurement Devices) 
are designed to assure that, where possible, equipment calibration 
and verification be made against “standards” traceable to national 
standards of measurement using certified/traceable reference 
materials and devices (ex. a NIST traceable/certified thermal 
measurement device for calibrating thermometers, ovens, and other 
heating/cooling equipment).  The results of such equipment 
calibration and verification shall be documented as specified SOP 
1.007.   
 


Where ASI maintains reference materials (ex. certified 
thermocouples or Class S weights) to be used as internal 
“reference standards” for verification and calibration of 
internal measurement devices.  These materials shall be used 
and maintained as specified in SOP 1.007.  These Primary 
References: 
 
• are purchased from and, when required, recertified using 


known suppliers and, where available and appropriate, 
traceable back to national/international standards; 


• will be used for internal calibration purposes only, unless 
other uses can be clearly shown to have no impact on their 
performance as a reference standard; and 


• will be monitored to assure that all retain current 
calibration/certification status, traceable to a national 
standard of measurement, where available and appropriate; 
but also monitored, as and if required, to maintain 
confidence in their accuracy. 
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3.5.2 Handling, Storage, Labeling and Tracking of Standards and 
Chemicals (5.5.6.4) 


 
It is ASI policy that standards, reference materials and 
consumable chemicals, that have an impact on the validity of 
environmental test results, be maintained (stored, labeled, 
tracked, etc.) such that they will not be subject to 
contamination or deterioration.  The ASI procedures to 
accomplish this are found in ASI SOP 1.010. 
   


3.5.3 Documentation (Required Records and Record Retention) 
 


• The Quality Manager is responsible for assuring and 
documenting that equipment calibration and verification 
activities as specified in SOP 1.007 are kept up-to-date. 


• The Quality Manager is responsible for assuring and 
documenting that the calibration/certification status of 
“internal Primary Reference materials” is maintained. 


• The Quality Manager is responsible for assuring and 
documenting the appropriate reception, storage, and 
tracking of standards, reference materials and consumable 
chemicals as specified in SOP 1.010. 


 
3.6 Sampling (5.5.7)  
 


3.6.1 Environmental Field Sample Collection Programs (5.5.7.1 – 
5.5.7.3) 


 
At this time AnalySys does not provide sample collection 
services for clients.  Should such services be requested, and 
agreed to by ASI, a work/sampling plan for any such project 
conforming with good environmental practices and meeting 
the client’s requirements will be prepared prior to initiation of 
sampling. 
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3.6.2 Subsampling of Submitted Samples (5.5.7.1)  
 


ASI procedures for subsampling of sample containers as a 
part of the analytical process are specified in ASI SOP 6.007 
(Sub-sampling of Environmental Samples). 
 


3.7 Sample Handling (5.5.8) 
 


3.7.1 Elements of Sample Handling Program (5.5.8.1) 
 


It is ASI policy that samples, once under the control of ASI, 
be appropriately controlled such that the integrity of such 
samples is protected and both ASI and client interests are 
protected.  This policy extends to those functions, which are 
under the control of ASI or ASI personnel, which impact the 
transportation, receipt, handling, storage, retention and 
ultimately the disposal of sample materials placed under 
ASI’s control.  
  


3.7.2 Sample Identification (5.5.8.2) 
  


ASI procedures for the unique identification of environmental 
samples are described in ASI SOP 3.004.  These procedures 
assure that all sample containers are uniquely identified in a 
manner that will prevent the physical confusion of sample 
material or “daughter-products” (digestates, extracts, sub-
samples).  
 


3.7.3 Sample Receiving Procedures (5.5.8.3) 
 


ASI sample acceptance criteria and procedures for dealing 
with samples, where the condition of the samples does not 
conform to “normal” or expected standards, are described in 
ASI SOP 3.001.  Sample receiving procedures, detailing how 
sample condition is evaluated and documented; and the 
handling of sample containers and any associated 
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documentation, which accompanies the samples (Chain-o-
custody forms, analyte/methods lists, etc.), are specified in 
ASI SOP 3.002. 
 


3.7.4 Storage & Handling of Samples (5.5.8.4) 
 


Procedures to be followed for the management of sample 
storage facilities, including sample retention procedures, are 
specified in SOP 3.006.  Procedures and documentation 
requirements for monitoring the environmental conditions 
(refrigeration temperature, etc.) provided for sample storage 
are provided in SOP 1.007. 
 


3.7.5 Sample and Sample By-product Disposition (5.5.8.4.b) 
 


It is ASI policy that samples, related materials and laboratory 
waste materials shall be disposed of in a manner compliant 
with all relevant regulatory requirements and in a manner 
protective of both ASI and our clients’ interests.  ASI SOP 
3.008 contains ASI procedures to accomplish this goal. 
 


3.7.6 Documentation (Required Records and Record Retention) 
 


The Quality Manager is responsible for assuring that the 
documentation required SOP No’s 3.001, 3.002, 3.006, 3.008 
and the monitoring requirements of 1.007 as they extend to 
the sample receiving and storage process is maintained. 
 


3.8 Assuring the Quality of Environmental Test and Calibration Results 
(5.5.9)  


 
It is ASI policy to maintain procedures to monitor and validate 
environmental test data and procedures. 
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3.8.1 Participation in Reference Control Studies (5.5.9.1.b) 
 


ASI participates in a number of interlaboratory 
comparison/proficiency-testing programs.  These programs 
include but are not necessarily limited to the WP program and 
the DMRQA program. ASI SOP 6.008 describes in detail 
ASI’s procedures for such studies to assure compliance with 
relevant sections of the NELAC Proficiency Testing (Chapter 
2). 
 


3.8.2 Quality Checks Using Known Reference Standards (5.5.9.1.a) 
 


ASI routinely analyzes certified reference standards as a way 
to monitor the quality of environmental testing.  SOP 6.009 
discusses the use of such materials, the implementation of 
such testing and documentation requirements for such data. 
 


3.8.3 Retesting of Samples (5.5.9.1.c & d) 
 


It is ASI policy that on the authority of the Quality Manager, 
the Laboratory Manager or the Technical Director; or based 
on the reasoned request of a client, samples suspected of 
inconsistencies or inaccuracies for any reason may be 
submitted for confirmation reanalysis or for testing by an 
alternate method (if available).  The specifics (methods, need 
for re-prep, etc.) for such reanalyses will be based on the 
specific concerns evident in each such incident. 
  


3.8.4 Data Checking (Computerized and Manual) (5.5.9.1.e) 
 


Before release of data to clients, it is mandatory ASI policy 
that the data be subjected to a number of specific 
computerized and manual review procedures.  The specific 
requirements and procedures followed in completing these 
reviews are described in ASI SOP 6.006. 
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3.8.5 Test Method Quality Control (5.5.9.2 and Appendix D of 
NELAC Quality Systems) 


 
ASI believes the use of quality control principles 
encompassing the inclusion of specific types of control (QC 
samples or other controls) is mandatory and shall be used for 
monitoring the quality of environmental test results.  It is ASI 
policy, as described in the ASI Methods Manual Sop’s and 
the SOP’s referenced in the following section, that such 
samples be included at a frequency that meets or exceeds 
referenced method requirements, regulatory or permit 
requirements (where they exist or impact submitted samples), 
and specific client requirements.  
 
3.8.5.1 Blanks (5.5.9.2.a.1) 
 


A blank is a sample of similar matrix type, if feasible 
or available, that is or should be devoid of the 
specific analyte(s) or property for which the test is 
being conducted.  A blank is intended to demonstrate 
the absence of background contamination for the 
analyt(s) of interest or, if not absent, the potential 
magnitude of bias imposed by background 
contamination. ASI utilizes method or prep blanks 
(PB) that have been subjected to all analytical steps 
to which the accompanying samples have been 
subjected.  ASI also utilizes calibration blanks 
(initial calibration blanks [ICB] and continuing 
calibration blanks [CCB]).  In many cases (for 
example Volatile organics by direct purge), PB’s  
and CCB’s are one and the same.  Each Method SOP 
specifies the specific types and frequency of blanks 
for the test covered.  ASI SOP 5.001 describes ASI 
procedures for evaluating and documenting blank 
issues.  Concerns about elevated blanks are 
communicated to clients through the use of data 
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qualifiers and, as necessary, comments pertaining to 
the interpretation of qualifiers and Case Narratives 
which provide additional information and 
interpretation of analytical data. 
 


3.8.5.2 Matrix Spikes (5.5.9.2.a.1&2) 
 


A matrix spike (MS) is a sample that prior to any 
processing, has a known amount of the analyte(s) of 
interest added to the sample aliquot.  The “spiked” 
sample is then processed and treated in the same 
manner as the original sample.  A matrix spike 
duplicate (MSD) is a second “spiked” aliquot of a 
sample.  MS and MSD are used to evaluate the 
impact of “real world” sample matrices on the 
accuracy and precision of test results. ASI uses 
comparison of “MS to MSD” to evaluate precision 
rather than “sample to duplicate sample”. Each 
Method SOP specifies, if appropriate, the use of MS 
and MSD for the test covered.  ASI SOP 5.002 
describes ASI procedures for evaluating and 
documenting MS and MSD results. Concerns about 
spike recoveries are communicated to clients through 
the use of data qualifiers and, as necessary, 
comments pertaining to the interpretation of 
qualifiers and Case Narratives which provide 
additional information and interpretation of 
analytical data. 
 


3.8.5.3 Laboratory Control Sample (5.5.9.2.a.1&2) 
 


A laboratory control sample (LCS) is effectively a 
“spiked” prep blank.  It is, if feasible, of a similar 
matrix, spiked with a known quantity of analyte(s) 
and treated in every respect as a sample during the 
sample prep and analytical process. LCS are used to 
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evaluate the total performance of the analytical 
testing system, without the impact of possible matrix 
effects (e.g. is the test method and equipment 
operating as intended). Each Method SOP specifies, 
if appropriate, the use of LCS for the test covered.  
ASI SOP 5.003 describes ASI procedures for 
evaluating and documenting LCS results. Concerns 
about LCS recovery are communicated to clients 
through the use of data qualifiers and, as necessary, 
comments pertaining to the interpretation of 
qualifiers and Case Narratives which provide 
additional information and interpretation of 
analytical data. 
 


3.8.5.4 Initial and Continuing Calibration(s) (5.5.9.2.a.3) 
 


The initial calibration is performed according to the 
requirements of each method as detailed in the 
Method SOP.  Initial calibrations are generally 
composed of a number of known, different 
concentrations of the analyte(s) of interest covering 
the concentration range to be reported without 
requiring dilution of samples.  Continuing calibration 
samples (CCV’s) are quality control samples 
analyzed in association with each batch of samples.  
The frequency of repeating both initial calibrations 
and CCV’s and how such results must be interpreted 
is discussed in each applicable Method SOP. In the 
rare instance where there may be an issue with 
calibration data, clients shall be advised of any 
impact(s) on data quality via Case Narratives which 
provide additional information and interpretation of 
analytical data. 
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3.8.5.5 Surrogate Addition for Organic Analyses 
(5.5.9.2.a.1) 


 
As required in the specific analytical methods and as 
further specified in the appropriate Method SOP’s, 
ASI utilizes surrogate compound addition to monitor 
the performance of analytical test methods (primarily 
organics by GC and GC/MS although some other 
types of analysis are also amenable to the use of 
surrogates) in the specific matrix being analyzed on a 
sample by sample basis.  Surrogate compounds are 
selected with the intention that they do not interfere 
with analytes of concern, are not themselves 
interfered with by sample material, and that they 
behave, analytically, in a manner similar to the 
compounds of concern.  Surrogates are added prior 
to sample preparation steps (or as directed in specific 
methods) in order to provide a measure of analyte 
recovery achieved for each sample. ASI SOP 5.004 
describes ASI procedures for evaluating and 
documenting surrogate recovery results. Concerns 
about surrogate recoveries are communicated to 
clients through the use of data qualifiers and, as 
necessary, comments pertaining to the interpretation 
of qualifiers and Case Narratives which provide 
additional information and interpretation of 
analytical data. 
 


3.8.5.6 Internal Standards 
 


Internal standards are non-target analytes of known 
and consistent concentration added to all sample 
introduction events.  Internal standards are added just 
before analysis and do not reflect preparatory steps 
and dilutions.  The purpose of internal standards is to 
monitor and correct for those select methods that use 
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this approach (primarily GC/MS and ICP/MS, 
although other test methods can make use of the 
technique) for the impact of sample specific matrix 
effects and for sample introduction variability.  
Where appropriate or required by the specific test 
method under consideration, the procedures relative 
to using and evaluating internal standards are 
discussed in relevant Method SOP’s.  Concerns 
about internal standard recoveries that are believed 
to have an impact on data quality (ex. low internal 
recovery due to matrix interferences that require 
sample dilution and higher quantation levels) are 
communicated to clients using Case Narratives 
which provide additional information and 
interpretation of analytical data. 
 


3.8.5.7 Limit of Detection (LOD or MDL), Limit of 
Quantitation (LOQ or RQL) and Calibration 
Range/Linearity (5.5.9.2.a.4) 


 
Limit of detection (LOD), also commonly referred to 
as the Method Detection Limit (MDL), is the 
minimum concentration (or amount) of an analyte 
that can be reliably and repeatedly differentiated 
from background signal noise (i.e. detected).  The 
Limit of Quantitation (LOQ), also commonly 
referred to as the Reporting Quantitation Limit or 
(RQL) is the minimum concentration (or amount) of 
an analyte that can be reliably, accurately and 
repeatedly quantified.  ASI’s LOD, LOQ and 
Calibration Range/Linearity procedures and 
requirements are specified in ASI SOP 6.001 
(especially Section 5.0, 6.0 and 8.0).  
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3.8.5.8 Method SOP Provisions (5.5.9.2.a.5 – 5.5.9.a.6) 
 


Method SOP’s provide specific detailed data 
reduction methodologies for each analytical test 
method.  In addition, each Method SOP provides 
guidance and/or requirements with respect to reagent 
and standard quality requirements and the need to 
provide uniform testing conditions (such factors as 
environmental conditions and uniform DI water 
quality). 
 


3.8.5.9 Selectivity (5.5.9.2.a.7)  
 


Selectivity is the development of information 
necessary to validate or confirm the identity of a 
positive analyte finding in organics testing.  Such 
actions as second column confirmation (for GC-
specific detector analyses), mass spectral tuning, ICP 
interelement correction factors, etc. are typically 
required for in the analytical methods.  The Method 
SOP for each test method specifies, where required 
or deemed necessary, pertinent selectivity 
information appropriate and required for that test 
method. 
 


3.8.5.10 Estimation of Uncertainty (5.5.1.1, 5.5.1.2 and 
5.5.4.6) 


 
The test methods utilized by ASI are, if possible, 
well recognized methods of analysis that specify 
limitations in the major sources of uncertainty (ex. 
SW 846 methods and other USEPA published 
methods, Standard Methods, ASTM methods, etc.).  
For these methods, ASI reports results consistent 
with the reporting instructions specified in the 
methods.  By following this approach, ASI satisfies 
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the estimation of uncertainty measurement criteria 
for these methods.  For methods, procedures or 
analytes that do not meet the above criteria, ASI SOP 
6.015 describes the procedures that shall be applied 
to estimate uncertainty of measurement. 
 


3.8.6 Quality Control Acceptance Criteria (5.5.9.2.b & c) 
 


ASI’s policies and procedures pertaining to the calculation 
procedures for Limit of Detection (LOD or MDL), Limit of 
Quantitation (LOQ) and the calculation and development of 
target criteria (ranges) for such QC monitoring tools as spike 
recovery criteria, (MS to MSD) precisions, surrogate 
recovery, etc. are contained in ASI SOP 6.001 (especially 
Section 7.0 and 8.0).  
 


3.8.7 Documentation (Required Records and Record Retention) 
 


• The Quality Manager is responsible for documentation of 
interlaboratory Reference Control Study results. 


• The Quality Manager is responsible for documenting the 
results from in-house Reference Sample checks. 


• Review of data, both computerized and manual is 
documented as specified in SOP 6.006. 


• Documentation of calculations and findings relative to the 
determination of LOQ’s, LOD’s, and QC sample target 
range criteria as specified in SOP 6.001 is the responsibility 
of Quality Manager. 


 
3.9 Reporting of Results (5.5.10)  
 


3.9.1 General Report Formatting (5.5.10.1 & 5.5.10.7) 
 


It is ASI policy that reporting of environmental test results 
performed by ASI be provided in a format that is clear and 
complete; inclusive of information required by the test methods 







 QUALITY SYSTEMS MANUAL                                                                  
                                                                                                             Version 3.6 


Revision No: 3.6.6 
 Effective Date:  2/24/11 
 Page 56 of 67 


 


 
 


being used and conforming with the NELAC Standard.   Where 
specific information is requested by the client for a project, in a 
timely manner, and the client has agreed to recompense ASI 
any costs associated with the production of such information 
ASI shall endeavor to meet the client’s needs.  ASI has the 
capability to report environmental results in a wide variety of 
formats.  Where a client has specified a specific format, ASI 
will use that format to report the test results.  If no specific 
format is requested, ASI will use its judgment to select the 
most appropriate format for reporting.  Alternative formats may 
be developed at the specific request of a client and simplified 
summary reporting of results, at client request, can also be 
accommodated. 
 


3.9.2 Test Report Elements (5.5.10.2 & 3) 
 


ASI final environmental test reports contain as a minimum the 
following elements in order to assure that ASI’s clients have 
the information necessary to adequately interpret their results. 
 
• the clients name, address, phone numbers and contact 


person; 
• contact information for ASI; 
• the client assigned project name (if provided) and sample 


name; 
• the ASI sample number; 
• the date and time the sample was collected (if provided by 


the client); 
•  the date and time the sample was received by ASI; 
• the matrix of the sample; 
• for each analyte reported, in addition to the value of the test 


result, ASI reports, where applicable, the test method 
reference, the date the analysis was performed, and the units 
of measure; and  


• each final report carries the signature of the final reviewer 
and the date the report is issued; 
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Each test report (that is the report pages for each sample) is 
identified in a manner that uniquely identifies each page with 
respect to the ASI sample number and report page number.  
Each report is ended with a page clearly identifying that page 
as the final page (END OF REPORT) in the report for that 
sample.  This final page also provides a statement as to the 
condition of the sample on receipt. 
 
Where necessary for interpretation of the report by a client, ASI 
also includes, with each report or set of reports (a project), 
supplemental information on the test results provided in the 
form of a Case Narrative.  This supplemental information 
typically includes such items as: 
 
• Identification of quality control issues that may impact the 


usability or quality of the data; especially any instances of 
non-conformance with ASI quality system policies or 
procedures; 


• information on sample condition, uniformity, matrix 
concerns or other factors that may impact the results for the 
sample(s) involved; 


• where appropriate or requested, assessment of the 
appropriateness or quality of the environmental test data 
reported. 


 
3.9.3 Interpretation and Opinion (5.5.10.4) 
 


It is ASI policy that should ASI personnel provide an 
interpretation or opinion relative to the results presented in a 
test report, such statements will be clearly identified, either 
through context or by specific statement, as opinion or 
interpretation. 
 


3.9.6 Subcontract Test Result Reporting (5.5.10.5) 
 







 QUALITY SYSTEMS MANUAL                                                                  
                                                                                                             Version 3.6 


Revision No: 3.6.6 
 Effective Date:  2/24/11 
 Page 58 of 67 


 


 
 


It is ASI policy that test results supplied by subcontractors shall 
be supplied in their entirety to ASI’s client.  ASI does not 
restate such results but rather passes the entire report through to 
ASI’s client.  In this way, the name of the subcontractor and all 
pertinent details available on the testing are made available to 
ASI’s client. 
 


3.9.7 Electronic Data Reporting (5.5.10.6)  
 


ASI provides for a variety of electronic reporting formats for 
ASI’s clients.  In addition to printed hard-copy reports, ASI can 
make available full copies of reports via FAX, e-mail, or 
digitized media (CD or DVD).  Clients may select digital 
transmission of reports as their preferred method of test report 
delivery.  Electronic test report delivery provides reports and 
support information equivalent to printed reports. 
 


3.9.8 Report Amendment (5.5.10.8) 
 


If a material amendment to a test report must be made after the 
report has been transmitted to the client as a final report, the 
test report will be carry a Report Date based on the date of the 
amended report.  
 
Material amendments are interpreted to mean: 


• changes to dates or times that appear on the report 
(sample collection, sample receipt, analysis, etc.); 


• any change in the analytical data or quality control data 
reported; 


• changes in the sample name or description; 
• the inclusion of revised or additional analytical data based 


upon a re-analysis requested by the client or ASI 
personnel; or 


• the Technical Director, or designee, has determined that a 
significant change occurred that is not described in the 
previous report. 
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Such re-issued reports retain the original ASI Sample number 
and are subject to the same controls and reviews as the original 
report.  These reports shall be clearly identified as: 


“Amendment to Test Report for ASI Sample######” 
 
If ASI has been requested, by the client, to complete additional 
analytical testing for a sample that has already been submitted 
and reported: 
 
• a new unique ASI Sample number will be assigned to the 


sample (ex.  Sample# 100000 would be reassigned as sample 
100000a).   


• the new sample will be treated independently as a new 
sample.   


• all data and test reports issued pursuant to that new sample 
number will be subject to the same requirements as if it were 
newly received sample material. 


 
3.9.9 Non-conforming Report Formats 
  


At the specific request of a client, ASI may report data that 
does not meet all of the reporting requirements of NELAP.  In 
such cases, non-conforming reports will not carry a statement 
of compliance as specified at NELAC 5.5.10.2.m. 
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APPENDIX A: CERTIFICATION STATEMENT 
 


NELAC CERTIFICATION STATEMENT 
 
The applicant understands and acknowledges that AnalySys, Inc. is required 
to be continually in compliance with the National Environmental Laboratory 
Accreditation Conference (NELAC) standards and shall be subject to the 
penalty provisions provided therein.  
 
I hereby certify that I am authorized to sign this application on behalf of the 
applicant/owner and that there are no misrepresentations in my answer to the 
questions on this application. 
 
AnalySys, Inc. 
 
 


                       Richard Elton            06/02/09 
Signature  Name  Date 
Research Director/Lab Mgr 
 


     Kathy Wilson             6/02/09 
Signature  Name   Date  
Quality Manager 
 


          Denny Wagoner         6/02/09 
Signature  Name   Date  
Technical Director 
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APPENDIX B:  ANALYSYS, INC. CODE OF ETHICS 
 
AnalySys, Inc. (ASI) is committed to assuring that company functions be performed in an 
ethical manner and in maintaining and encouraging an ethical environment for all ASI 
employees.  To achieve this goal the Management of the Company pledges to assure that 
company operations are performed according to the following ethical principals.  To that 
end ASI will: 
 


• Deal openly, honestly and fairly in business and financial matters with employees, 
clients and others. 


• Produce environmental testing results that are, to the best of our ability, technically 
sound and legally defensible. 


• Communicate to ASI’s clients in a manner that clearly and honestly articulates 
ASI’s capabilities in forthright manner. 


• Prepare for ASI employees guidelines describing the ethical and data quality 
requirements to be achieved. 


• Operate ASI facilities in a manner that meets Federal, State and local 
environmental laws and regulations and that is protective of the environment and 
employee and public health. 


• Strive to improve ASI’s products and services, striving to meet the needs of our 
clients. 


 


   
______________________________ _________________________________ 
Richard Elton, Chairman of the Board Michael Leva, President of AnalySys Inc. 
AnalySys, Inc. 







 QUALITY SYSTEMS MANUAL                                                                  
                                                                                                             Version 3.6 


Revision No: 3.6.6 
 Effective Date:  2/24/11 
 Page 63 of 67 


 


 
 


APPENDIX C: ASI ORGANIZATION CHART 
 
 


 


CEO/President


Michael Leva


SALES RESEARCH TECHNICAL OPERATIONS QUALITY FINANCE


President Director Director Laboratory Manager Manager Controller


Michael Leva Richard Elton Denny Wagoner Richard Elton Kathy Wilson Vicki Mechling
*Acting


Marketing Asst Deputy Deputy Cost Analyst


Vicki Mechling* Denny Wagoner Michael Leva
*Acting *Acting


Developers PurchAgent


Gina Rinas FACILITIES SAMPLE CONTROL Paula Joyce


Michael Leva Supervisor Supervisor


Vicki Mechling Aaron Starnes Michael Leva H/R Asst


Paula Joyce
IT Tech Shipper


Project Manager Aaron Starnes Michael Leva


Shawna Nations
Receivers


Database Mgr Graham Leva


Lisa Ammann Robert Leeper


Inorganic Semi-Volatile Volatile Wet Non-Enviro


Lead Lead Lead Lead Lead


Chris Knight Chris Knight
Austin Austin Austin Corpus Corpus


Operators Operators Operators Operators Operators


Jeff Senison Melanie Montgomery


Madeline Ramirez


AnalySys, Inc.


Organization Chart


Melanie Triche*


Christi Adams


Roger Rollins Matthew Leva Cristi Palacios-Cross Bryan Webb


Michele Webb**


Charles Turcotte Becky Cavender Andrea Franklin


Ken Free Michele Webb**


Laura Jablonski Robert Kerstetter


** CC Facility Mgr


Robert Kerstetter Paul Andrews Christi Adams


Andrea Franklin


Anna Vysotskaya







 QUALITY SYSTEMS MANUAL                                                                  
                                                                                                             Version 3.6 


Revision No: 3.6.6 
 Effective Date:  2/24/11 
 Page 64 of 67 


 


 
 


APPENDIX D: LIST OF STANDARD OPERATING PROCEDURES 
(SOP’s) 
 
1.001 Document Creation and Control 
1.002 Purchasing Controls 
1.003 Qualification and Use of Subcontract Laboratories 
1.004 Review of Requests, Tenders and Contracts 
1.005 Data Integrity Procedures  
1.006 Staff Training  
1.007 Facility Environmental Monitoring & Support Equipment Use 


Verification 
1.008 Digital Data Security 
1.009 Laboratory Major Equipment Maintenance  
1.010 Handling, Storage, & Tracking of Standards & Chemicals 
1.011 Validation Procedures for Computer Calculation Forms and 


Programs 
 
3.001 Sample Receipt Policy/Procedure – Initial Receipt 
3.002 Sample Receipt Policy/Procedure – Full Evaluation 
3.003 Sample Pick-up Procedures (under development) 
3.004 Sample Identification 
3.005 Log-In Procedures 
3.006 Sample Repository Procedures 
 
3.008 Disposal Procedures 
3.009 Sample Bottle Requests; Selection, Shipping & Handling  
 
4.000    Series SOPs – Methods Manual 
 
5.001   Use and Evaluation of Blanks 
5.002   Use and Evaluation of Matrix Spikes (MS, MSD & PDS) 
5.003   Use and Evaluation of Laboratory Control Samples (LCS) 
5.004   Evaluation of Surrogate Recovery 
5.005  REMOVED – merged into 6.006 
5.006   Glassware and Equipment Cleaning 
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6.001 Demonstration of Capability, Limit of Detection, Limit of 


Quantitation, etc. 
6.002 Corrective Actions 
6.003 Preventive Actions 
6.004 Internal Audits 
6.006 Data Review Responsibilities (Technician to Technical Director) 
6.007 Sub-sampling of Environmental Samples 
6.008 Proficiency Testing Programs 
6.009 Reference Standard Testing 
6.010 REMOVED – merged into 6.006 
6.011 Analytical Batch Sizes (Normal & RUSH)  
6.012 General Test Data Calculation Procedures) 
6.013 Chromatographic Manual Integration Procedures 
6.014 General Laboratory Practices Not Otherwise Specified 
6.015 Procedure for Estimation of Uncertainty of Measurement 
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Pastor, Behling & Wheeler, LLC  
 


STANDARD OPERATING PROCEDURE No. 20 
 


DATA EVALUATION 
 


 


1.0 SCOPE AND APPLICABILITY 


 


This Standard Operating Procedure (SOP) describes a protocol for evaluating the results 


generated through laboratory analysis of environmental samples.  Included in this protocol are 


procedures to evaluate the completeness, accuracy and precision of data.  The data evaluation 


procedure provided herein may be used to evaluate data quality with respect to project-specific 


quality objectives or goals.   


 


2.0 PROCEDURES 


 


A Data Evaluation Checklist is attached to this SOP.  This form, or a similar project-specific 


form, should be completed to document the data evaluation process and summarize the 


evaluation results.  The procedures for completing the attached Data Evaluation Checklist are as 


follows: 


 


1. Review project planning documents (e.g., sampling and analysis plan, quality 
assurance plan) and note the planned analysis methods, detection limits, quality 
control samples and quality control limits specified for each sample type.   


 
2. Check to see if copies of the Chain-of-Custody records (COCs) are present.  If 


present, verify that all necessary information was provided on each COC and that 
all necessary signatures are present.  Verify that all samples listed on the COCs 
were analyzed for the appropriate parameters.  Note any problems written on the 
COCs by either the laboratory or the sampler. 


 
3. Briefly summarize the laboratory’s narrative, if present.  If notes or comments were 


written on individual data pages, summarize these also. 
 


4. Review temperature and preservation information to verify that samples were 
properly preserved. 


 
5. For each sample and each parameter, verify that the analyses were performed 


within the appropriate holding time.  If the specific dates of analysis are not 
provided, check the date the report was issued.  This may be helpful if the report 
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date is within the sample holding times (i.e., most metals have a 6-month hold 
time, and reports are usually issued prior to 6 months indicating the analyses were 
performed within hold times). 


 
6. Verify that the field QC samples specified in the Work Plan, SAP or QAP for the 


project have been collected at the correct frequency. 
 
7. Review the results of all blanks, including field QC samples (equipment blanks, 


trip blanks) and laboratory method blanks.  If an analyte was detected in a blank, 
check to see if any sample results associated with that blank were within five times 
the blank concentration.  If an associated sample result is less than five times the 
blank concentration, the result is potentially biased high and may be considered 
non-detect.  If an analyte is detected in the method blank and another type of blank, 
first apply this five times rule using the method blank concentration.  This may 
result is the other blank being considered non-detect due to method blank 
contamination.   


 
8. Check the matrices, units and detection or reporting limits for each result to verify 


that they are reported correctly and meet any project-specific requirements.  
Contact the laboratory regarding any discrepancies. 


 
9. Review all Laboratory Control Samples (LCS) (and LCS-Duplicates (LCSD) if 


available) recoveries and verify that they were within the project-specified control 
limits.  If project-specific control limits are not provided, use the method control 
limits or laboratory’s control limits.  If an LCS recovery was above the control 
limits, the associated data are potentially biased high, and if the LCS recovery was 
below the control limits the associated data are potentially biased low.  If an LCS 
and an LCSD were analyzed, compare the LCS/LCSD RPD to the appropriate 
control limit.  A relative percent difference (RPD) outside of the control limits 
indicates poor analytical precision.  LCS recoveries and LCS/LCSD RPDs outside 
of control limits should be discussed with the laboratory so that they can take 
corrective actions.  


 
10. Review all Matrix Samples (MS) (and MS-Duplicates (MSD) if available) 


recoveries and verify that they were within the project-specified control limits.  If 
project-specific control limits are not provided, use the method control limits or 
laboratory’s control limits.  If an MS recovery was above the control limits the 
associated data are potentially biased high due to matrix effects, and if the MS 
recovery is below the control limits the associated data are potentially biased low 
due to matrix effects.  MS recoveries consistently outside of control limits should 
be discussed with the lab to determine if corrective actions are necessary.  If an MS 
and an MSD were analyzed, compare the MS/MSD RPD to the appropriate control 
limit.  An RPD outside of the control limits indicates poor precision for the matrix 
type (e.g., surface water). 


 
11. If an analytical duplicate was analyzed, calculate the RPD and compare this to the 


project-specified control limits.  If a project-specific control limit is not available, 
use the method control limits or the laboratory’s control limits.  However, if one or 
both of the results are less than five times the detection limit, used ± 2 times the 
detection limit as the control limit.  If an RPD is outside of the control limits, the 
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associated data should be considered estimated values due to poor analytical 
precision. 


 
12. If field duplicates were analyzed, calculate the RPD for each parameter and 


compare the RPDs to project-specified control limits.  If project-specific control 
limits are not available, use 30 percent for aqueous samples and 50 percent for soil 
samples.  However, if one or both of the results are less than five times the 
detection limit, use ± 2 times the detection limit as the control limit.  If an RPD is 
outside of the control limits, the associated data should be considered estimated 
due to poor field and/or analytical precision.   


 
13. Calculate the project completeness (see Section 3.0).  Compare this number to the 


project completeness goal. 
 


14. Comments:  Provide a brief summary of the accuracy, precision and completeness 
of the data set, including a discussion of data usability.  Definitions of accuracy, 
precision and completeness are provided in Section 3.0.  Discuss any QC that is 
outside of the specified control limits and identify any samples that have been 
affected. 


 


2.1 Documentation 
 


A Data Evaluation Checklist (attached), or similar form, should be completed to document the 


evaluation process and evaluation results.  These checklists should be provided to the PBW 


Project Manager and included in the project’s laboratory results file. 


 


3.0 QUALITY ASSURANCE/QUALITY CONTROL 


 


Definitions of accuracy, precision and completeness and methods for computing their measures 


are provided below.  Calculations should be checked by an independent reviewer. 


 


3.1 Accuracy 
 


Accuracy is the degree of difference between the measured or calculated value and the true value.  


Data accuracy or analytical bias is often evaluated by the LCS and MS, with results expressed as 


a percentage recovery measured relative to the true (known) concentration.  The percentage 


recovery for surrogate standards and LCS samples is given by: 


 


Recovery (%) =  A      x    100 


 T 


 where: A = measured concentration of the LCS; and 
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T = known concentration. 


 


 


The percentage recovery for MS samples is given by: 


 


Recovery (%) = A - B     x    100 


   T 


 


 where: A = measured concentration of the spiked sample; 


B = concentration of unspiked sample; and 


T = amount of spike added. 


 


Blanks (i.e., equipment, field, trip, method) are often analyzed to quantify artifacts introduced 


during sampling, transport, or analysis that may affect the accuracy of the data.  In addition, the 


initial and continuing calibration results may be reviewed to verify that the sample concentrations 


are accurately measured by the analytical instrument.   


 


 


3.2 Precision 
 


Precision is the level of agreement among repeated measurements of the same characteristic.  


Data precision or analytical error is assessed by determining the agreement among replicate 


measurements of the same sample and measurements of duplicate samples, which include 


MS/MSD samples, laboratory duplicate samples and field duplicate samples.  The comparison is 


made by calculating the RPD as given by: 


 


RPD (%)   =    2 (S1 - S2)       x   100  


                                S1 + S2 


 


  where:  S1 = measured sample concentration; and 


S2 = measured duplicate concentration. 
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3.3 Completeness 
 


Completeness is the percentage of valid measurements or data points obtained, as a proportion of 


the number of measurements or data points planned for the project.  Completeness is affected by 


such factors as sample bottle breakage and acceptance/non-acceptance of analytical results.  


Percentage completeness (C) is given by: 


 


C (%)   =    V    x   100 
P 


  where:  V = number of valid measurements/data points obtained; and 


P = number of measurements/data points planned. 
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